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I —On ii AV:«,’ Opt'ivdl and Mincralog'ical structure^ 
vxli'dnicd hi (crtahi ipccimcm of Apnphijll'dc and oilier 
inhnralfi* J>y ]^.v^ lo si Kii, LL. 1). I'. H. S.’Luiiu. 
E(lij7. ('oiuiiuiiiic-iiktl by tlic AutJior. 

llic end of the year ]81(), I received from l\Iajor 
i’elei>Lii some iljie cryhlidh oi' tl)e ApopliplUfe utreompoHec of 
from I’:!;>sa in the'i'vrol. (jj)uii exposing them to po- 
hin-ed liiiht, T limiid that they h;ul one axis oi' DouAte relhic- 
iion ; but 1 \va> surprised to obsei^* tiial the system of colour¬ 
ed rill.;-!, with v,lileh thl.i axis was surrounded, was composed of 
innisiial tints, (he only colours oi’ the’firsl orders lieihe bhh.sh- 
r'loht and ^•reeiii.sli-piihr.e, separated by a ring oi" rc/iifc light. 
In order tii aicertain the origin oi’ these anomalous colours, I 
collected all the I’aroe Aiiophvllites wliicli could be procured, and 
upon snb)ccling them to a iiimute examination, 1 disco\ered the 
\ery exiiaordinaik structure oi' this mineral, and was led to the 
residlf. v.hich it is the object of the present pajier to describe. 

'riie A])o]ihvlhtes i'rom]'’aroe,cr\ slallizo inquadrangularjin.sms, 
’with ilal summil.s, having- aif almost ini}^KTceptible (runeaiion 
iijion the angles, ynil also in .sing’l(> and double i’our-diled p\ra-- 
niiils, the ])lanes oi' wliiclj corrnsi)ond with the .^mall trunca¬ 
tions upon the jirism, and i'orm angles of bO" with those on the 
opposite side. 'I'he greater pro|H)rtion oi' the iiuadrangidar 
prisms have their jilaiies highlv jiolished, and very much stri- 


• This ])fiptr Wits Iliad iK'fjU' ihf Kojiit .Sodi‘ 1 ) of lidiiibarjjh on tim 1st 
r'clji'Hiti)' lHli>. * 

OJL,. 1. .XO. 1. Jl'Xi. 1811). 
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acted; but there are others where the stirlaec is less splondtaif; 
i^d where the crystal has the /ppcaraucc of being more pert eet- 
ly formed, as well as more c©m])aet and more transparent. 

Having cut off the slice, alxml tjie fiftietli of an inch thick, 
which Jbrraed the summit of a quadrangular prism, I found 
tliat it had^ly one axis of double refrjution, and produced the 
same set of coloured rings, with the same anomalous tints, ;ts the 
apophyllite from Fassa; but upon removing a second slice ol" 
the same size, it exhibited the beautiful ajj]K'arancc sht'wn in 
Fig. 1. This figure*, resembling a tessellated pavement, is com¬ 
posed of four rectangles, RT, RV, VS, ST (Flate I. Fig. 1.), 
aurrounded by a l)order MROYNSFT, and having at its centre a 
rectangle abed, with its sides op}K>sitc to the angles of the (|uad- 
rangidar prism. The lints depolarised by the four squares,, 
were below the white of the first order, and that of“ the cen¬ 
tral rectangle was imperceptible; but in-order to display the 
full beauty of the figure, and to ascertain the* character ol* its 
tints, I placed the slice upon a jilato of sulphate of lime, which 
polarised a yellow of the second order, so that the liuci j\IN co¬ 
incided with the principal axis of that crystal. ’^Plie brilliant 
yellow of the sulphate ofJ'imc vas raised to a bright ri'd, by 
its union with the tint of tlffe squares R'i', V S of the apojthyllite, 
and was Se^u’cssed to_a fine blue by the oppxsile action of the: 
tints in-the squares RV and ST. '^flie rectangle abed re¬ 
mained yellow, and the Ixirder MONF had the same tints as 
the adjacent rectangles. 

Some of the pyramidal crystals are destitute ol‘ the tessellntc'd 
structure, while others exhibit iu*arJy the same phenomena as 
those which we have tlescribed ; but owing to the truncation of 
-the angles, the pattern has the appearance slicwn in I’ig. 2. 
when^ the border shewn in Fig,*l. is completely wanting. By 
taking a succession of* slices from the pyramids, we see the struc¬ 
tures shewn in Figures 3, 4, a«Kl />, anj;l we* s-oractinies obtain tlie 
appearance represented in Fig. 6, where the central rectangle i.- 
wanting, and the tessehr are bounded by inxigular curves. 

If we place the slices ol* apophyllitc iqxm a divided apparatus, 
and cxp«)|e them to a j)olariscd ray, it will he I'ouiul, tliat at a 
perpendicular ineidence,^the first .slice, and the rectangle abed in 
subsequent slices, have no effect whatever in dcjxjlarising the in- 
f^dent light, but that they acqilSrc it by inclining the polarised 
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t'ay, and have therefore one a./is and a circular system of rings 
round the axis of the prism. The rectangles RV, VT, on the 
other liand, will be found to dejiolarise a bluish white of the 
first order, when the lines BS or TV arc parallel or perpendi¬ 
cular to the ])lanc of priiintivc pol.'U'isation, hut .all their tints 
vanish when the lines MN, OP eonit* into that phjne, in the 
same manner .as jn plales ol‘ inie.a, and all other crystals with 
two axes. 

If we incline the apojdiyilite in the direction ]\IN or OP* 
when BS or TN are in the pktne of primitive j>olari.s.'ition, the 
tint will gradually diminisli ; and at an angle of al)out 17^’ 4' 
with the axis of' the ])risiii, it will entirely v.anish, as the refrac¬ 
ted ray now ]>asses through one ol‘ the poles of no-j)o]arisation. 
By increasing the inc'hnation still farther, the tints recommence, 
but with .an opposite characli-r, and the whole S{[uare MONP is 
t'overed witii an uniform positive tint, the honndarics of the four 
.harge rectangles and ll)c small central one Ix'ing no longer seen, 
’^fhe cause of this singuhir result Avill be belter understood from 
the following deductions, wliich the Jjreceding cx}x*riments au-* 
fhorise. « 

1. The .'i])opIiylIitcs f'rom Passa aud Uto, Itavc one axis of 

tloiihle rel'i'action and polarisation, which is pcjsilive like that, 
of (|uartz. • 

2. The central rectangle abed of tlie tcsselljited ai^phyllite 
I'rom Faroe, and the minute stripers of it f'ormed by the lines 
m o up a r, c b i, d r, have likewise one axis of double refrac¬ 
tion. 

3. The four rectangles ini', BV, ST, SV, have tw'o axes of 
d^juhlc rcfractitm, the principal one of wliich is positive, and the 
inclination of the resultant .axes is about 34”. 

4. The plane of the resultant Tixes of the rectangles ST, BV, 
passes Uirough their diagonals MN ; but the same jilanc in the 
rectangles RV, ST passes thjough jDP. Hence it follows, 

5. That the four rectangles, even if' they were not separated 

by the portions with one axis, ivould not f’orni an uniform jilate, 
and that RV is the same as liT turned round 90” ; SV^ the 
same as RT turned round 180” ; aud ST’ the same as RT* 
turned round 270®. • 

6. This singular construction has no Resemblance to that of 
macled or hemitrope crystals, for the four rectangles are par- 
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tions of'one crystal, whereas the coinhinctl crystals which Ibrni 
a maclcy })i escne each their sej)arate lonn, and are merely two 
crystals mechanically united. 


Tficse conclusions enable us to explain the nnilbrniity both in 
the colour and character the tints, over the uhoJe plate INIXOP, 
when it is inclined more than 17" 4^ in tlu* ])lane MN. Be¬ 
yond this inciin:ilioii, ^\e observe the tints in It'J’, SV, without, 
tlie ]n;les ol'iir-].olari.-atioii,and ther('i()re ihevare [)(jsiti\e,or ha\o 
the same ehar.icter as the tints])to(lHceil by the rectangle a bed, 
and the rectilineal jxirtions that h:ive only one axis;—that is, 
these tints \\ill rise into hi‘>;her orders when crossed with sul¬ 
phate ol‘ lime. In llhe naimier, in the rectangles B\' anti ST, 
we obser^e the tints in a plane per])eiKlicular to that of the re- 
sultattt axes; and as these will also rise to higher orders wh.en 
crossed with sulphate ol‘ lime, the char:u:ler ol‘ all the tints in 
tile plate will be j)ositi\e, and they will nearly have the saint' in¬ 
tensity when the inclination ol' the plate exceeds hall’ the inelina- 
tion t)f the resultant axe.s.' 

In examining the action ol' Apoplvyllile in jilanes jiei’pendieu- 
lar to the axis, I had the atKantage t)l'tery large jiM'amids 
whieh Major I’etersen, to whom I hatl exhibited the preceding 
■results,' b'roughl me I'roni the Faroe Islands in tlie anlunm of 
*1817; and from the I'ree access which I liavc at all times had 
to the cabinets ol’ ?vlr Allan and Sir George Mackenzie, which 
£U‘e peculiarly rkb in a])nph> ililcs, I liave been enabled to oli- 
tain results ol'greatei' generality and interest. 

Through one of these pyramidal crvsials, which is '-hewn in 
Fig. 7, 1 observtxl the two images I'onned by double refraction, 
and I'ound that the jirincijial axis was positi\e, and that the 
maximum deviation ol' the extfaordlnary ray was much inferior 
to tliat of jMesotyjie. U})on transmitting polarised light through 
two of the broadest faces, tljey appeared covereii Avith fringes, 
as .shewn in J'7g. 7, those near the summit a b being bluish-v'wlcl 
fmd ^Tcenisb-ydlo'ic, and those jirodneed at a greater thickness 
being and phiK. The fringes were bent at tlie meeting of 

jte 2 >yramidal planes, as sbeivn in the figure; and, when tlic 
fight was transmitted through the faces VBac, TSdfe, the same 
fringes ap^ieared; b&t the green and [link lints commenced at 
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« greater distance from the prniinit than forni<Tly, alfeliougli the 
thickness was now -O-OO ni an inch, vhcrcas ac was only 
0.02. In some (>f the pyramidal crystals, I liave found the * 
force of the axis in tin? planp of the buninaj to ho so weak as to 
be nearly fimr or jive times less than in the (piailrangular 
prisms ; and, in several of these last crystals, tlie maxitnuTn tint 
decidedly varies in dilforent parts of the length of the prism, so as 
to jwoduce a succession of coloured banjjis at the same thickness. 

Of all the crystals which have «>nc axis of double refraction, 
Apophyllite is the only oim in wliicli the colour of the rings dc- 
^’iatcs from those of Newton’s scale. 1’his deviation is very 
conmum, and, indeed, almost universal, when the rings are 
formed hy the joint action of two axes; and hence it appears 
more than j)rohal)le, that the single positi^'c axis of tlte I’assa 
apophyllite is the resultant of two ecpial and rectangular nega^ 
tive axes lying in llie pl.ane of the lamincc 

It api^ars fu()m the preceding ohservations, that tlicre are at 
least three diflercnl kinds oi' Ajtophyllite, v.Iiicli may be distiiK 
guished from one another by ])hysical characters of a very pal¬ 
pable kind -f*. The tesscllatcil structure which is pose^l^^sed by 
one of these kinds is a propertv so stngidar attd so distinctive, 
tliat I would pro])osc to mark it by lhe*name of TcsscUtc. 

The optical structure of apophyllite, which I have de>.. 
scribed, may bo discovered without the aid of ptdarised in 

specimens of tlfis mineral that are in the course of dt'composition. * 
Ill a s])ccimcn of tiic variety called Albin^ from the cabinet of 
Mr Brooke, I liave observed, tin* .central rectangle in a state 
of integrity and translucency, while all the surroiuitling portions 
had assumed a whit^j opacity, from jvu’tial disintegration. 


The interior conformfilioii of Ajiophyllite jire^ents us with the 
new' fact in crystallogtaj)hy, that a regidar eryslaliino form arises 


• See PltiL Trans. 1BI8, p. 24*. * * 

* We trust that some ahic analyst will be Induced to examine the chemical 
composition of these different substances. 

Since this paper was printed, I have learned from M. ficitelius, that he haft 
analyzed the Apophyllite of Uto; and, as this distinguished chemist has kindly 
offered to undertake the analysis of the Tcsrelutcd^pophyllitcs from Faroe, we 
‘ expect to be able, in our next number, to publish the ?<^uUs of bis analysis, ■ 
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in some cases from the unimi of smaller crystals, whose hmnolow 
gous sides are not parallel to each other. The Abbe Hauy 
veiy ingeniously conjectured tlint the hexaedral Arragonito 
was a compound crystal of thi’. kind, consisting of four 
fhoi&boidal prisms; and Malus has shewn that such a com¬ 
bination is quite compatible with its doubly refracting struc¬ 
ture. If Arragoiiitc had only one axis, as Malus believed, the 
mineralogical hypothesis would not have been at variance with 
the optical results ; but as I have elsewhere shewn * tluat Arra- 
gonite has tw'o axes, and that their united action is not symme¬ 
trical round tlie axis of the prism, it follow's that the hypothesis 
of Hauy is radically incompatible with the optical phenomena of 
Arragonite. 

These remarks are equally applicable to every bypotliesis re- 
apccting the formation of Arragonito, in which a given line in one 
crystal, lying in the plane of its resultant axes, is not parallel to a 
line similarly situated in all the other crystals. In many Arra- 
gonitos which I have examined, the hexaedral prism is composed 
of irregular jx)rtions, one set of w hich has the ]>lane of their re¬ 
sultant axes in a lUrection different from the other set; biit 
there was no appearance of a tesstdiated structure, os will be seen 
from Figures 9 and 10,'where the shaded parts represent those 
porH|||a yrhich have the plane of the axes in the direction AH, 
while the white parts have the plane of their axes in the direc¬ 
tion AC. 

In examining the optical phenomena of Sulphate of potash, I 
have discovered a singular tesf>ellated structure, which may 
throw considerable light upon that complicated crystalline form, 
the Bipyramidal Dodecahedron. My first experiments on this 
salt were made \rith rliomboidal prisms, whose angles were 114® 
and 66", which I found to have two axes of double refraction. 
Among other ciystals of sulphate of potash, I found hexaedral 
prisms and bipyramidal dodeCahedibns -f*. The former had only 
one axis, and I therefore expected that the bipyramidal crystal 
would have the same property. Upon cutting a plate, however. 

See PkiL Trans. 1818, p. 201, 202;— And the Journal op the Royal Institih 
.kien, vol. iv. p. 112. • 

Count Bournon makesahe primitive form of sulphate of potash the bipjrnuni- 
<49i ^odecohedroQ. See his Qatalogue^ &c. p. 181. 
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perpendicular to the axis, I was surprised to obseiwe the tessel¬ 
lated structure shewn in Fig. 8, and to find that tbch of the six 
etjuilateral trihngles liad two axes of double refraction, of the 
same character and intensity as those wliich wcurred in the 
rhomboidal prism. The general tints in the triangles 
DOE, descended to zero by a scries of fringes at their junction* 
with the adjacent triangles, and the plane of the resultant axis 
bisected each of Uk' angles at the centre of the hexagonal secs- 
tion. These facts put it beyond a doubt, that the bipyrami- 
dal dodecahedron was, in tliis case, neither derived from the 
rhoml)oid, which lias always one axis of double refraction 
nor was the primitive form of tlie crystal; but was form¬ 
ed by sonic new pi-ocess, which had not been recognised by mi¬ 
neralogists. The perfect similarity between the properties of 
the rhomboidal prism and the bipyramidal crystal, suggested 
the idea that the latter might be composed of Uie former, in 
such a niaiiiier that each ol' the opposite faces of the pyramid 
were the two sides of the prism. l’^}x-»ii measuring the angle 
formed by these opjKislte luces, 1 found it to be 114”, the very 
same as the angle ot“ tlic rhomboidal, prism; and, as I^^iiad ob- 
sciwcd that these two foniis w'crc the product of the somd cry- 
stall)/ation, and that the one was somcttuics united to the other, 
1 had no longer any doubt that this was the true cMigiiC of th€ 
bipyramidal dodecahedron of sulphate of poUish. 

A structure somewhat analogous to the one we have now de¬ 
scribed appears in the cruciform Harmotome, which Rome de Lisle 
supposes to consist of two cojppx’essed dodecahedrons, crossing 
one another at right angles, so that their axes are coincident. 
Haliy-f* considers t|^is opinion as highly probable; but he at 
the same time remarks, that the cruciform variety may stiU be re¬ 
garded as a simple crystal. In order to determine this point, 1 
formed two planes pei’peiidicular to the axis, and having exposed 
the crystal to polarised ligjit* I was enabled not only to confirm 
the conjecture of Home de Lisle, but also to ascerudn the man¬ 
ner in wliich the mutual penetratiori of the cry'stals takes place. 

* Since the publication of my paper on the laws of Polarisation and Double Re¬ 
fraction, in the PhiL Traru- for 1818, I have ascertained that crystals whose pri¬ 
mitive form is the acute rhomboid, and the bipyramidal dodecahedron, have only 
one axis of double refraction. 

+ Traiit de Mincralo^ey tom. 197. 
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The appearance exhibited by the cruciform harmotome is shew* 
in Fig. 11, ’W%ere each of the compressed dodec.ahedrons is re¬ 
duced as it were to nothing at its axis, by two opjwsitc grooves, 
in 'Order to admit of a symmetrial combination. Now, it is quite 
obvious, that the only difference between this compound crystal 
of harmotome, and the compound double pyramid of sulphate of 
potash, is, that the former is composed of two crystals, crossing 
one another at angles of 90", whereas the latter consists of three 
crystals, crossing one another at angles of GO". The combined 
crystals of Harmotome, however, have not the remarkable pro^ 
perty of forming one of the simple primitive forms of crystals, 
as is done by the combined rhomboids of sulphate of potash. 

In various other crystals, I have observetl phenomena that 
have some analogy with those which are the .subject of this pa¬ 
per. In Nitre, they are very common, so as to exhibit two ad¬ 
jacent triangles turned round 30" ; aiid^I liavc noticed a very 
remarkable appearance of the same kind in a specimen of sul¬ 
phate of lime from Montmartre, which contained a film of the 
form of an oblique parallelogram turned round 25", while all 
the films around it had suffered no change in the position of 
tlieir axes. 

The results which I Iwve now endeavoured to explaiii, possess 
a conriderable degree of interest in their optical relations. I’kolr 
influence upon the dwtrines of crystallization is very obvious, 
and the mineralogist will not scnqile to admit, that, if the physl 
ology of mineral IxHlies shall ever attain the dignity of a scicnc'c, 
its foundations must be laid u])on^o])tical results, and its progress 
directed hy the unerring light of optical analysis. 

Edix'Ditrch, Jan. 29.1819. 


Art. II .—On the HyposulphurouJt Acid and its Compounds. 
By J. F. W. Hehschel, Esq. F. J.I. S. &c. Communicated 
by die Author, 

The experiments about to be dcscrilicd, were occasionetl by 
P:}^following acjcident. Having set aside, for a few days, a so¬ 
lution of hydroguretted sulphurct of lime, I was struck by ob- 
.«erving a bitterness irt the liquid, wlien almost wliolly decoui-j., 
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posed and colourless, similar to tliat of sulphate of magnesia, 
which I could not accrmiit fi)r. 1 at first suspected the pre¬ 
sence erf* that salt, from having possibly euiphned a mngnesraii* 
limestone, or from some aceicjental source, hut so.ai sadsfk'd 
myself to the contrary. The liquid had lost its pre];e» ty of'pi^- 
I cipitating iron or cop]>or from their solutions in the state (;f sul*. 
plmretp, though it still gave a copious precijaUiie to the car¬ 
bonated alkalis, and ol‘ course retained lime in some .strJc of 
union with an acid, \\hich could not be either the f^nJphn'iC or 
svlphuroit.% neither of these fbrnnng soluble salts ^\ith lime. 
The inquiry now became highly interesting; the expel 
of Rcrthollet, as reportrtl by Dr Thomson in the ,2(1 \olume 
of his (’hemistry ( kli edition, p. 52), on the’tiecooajiojtion of 
this identical solution by atmospheric cxjjosure, as well as those 
of tlie latter eminent chemist himself on the similar compound 
of ])()tash (Chem. vol. iii.^p. Ji85), expressly witli a ^iew to this 
point, .'q)]>earing definitiNO as to the llirniatioii of mere sulphate* 
under tlu'sc eireuiTislanees; ^vhile a few trials were suflleieiit to 
establish marked distinctious between the acid in (piestion, and 
any with which I was then accpiaintec^. 

Some time after, and wlien most of the experiments I have t« 
relate were made, and a great part of th» jireseul essay written, 
a friend pointed out to me the following ]ai'sagc in the 
tion of the work above incnlionecl : “ Ilesides the two acid com¬ 
pounds of sulphur and oxygen, v*c have the fullest evidence of 
tlic existence of a third, ciaiqiosed of one atom sulphur -f- one 
at(nii oxygen, or of sulphur 100-1-50 oxygen by v/eiglit, to 
which tlie name of Iiy}iosulj)hurous Acid may be given. This 
aeid has not hitherto lu^eu oiitaiiu'd in a sejiarate stale, but can 
be readily enough obtained united to bases.” ] Immediulely 
procured th(‘edition in question, *))iit found little f.irther satis 
faction. The distinctive chai'acler.s of liie aeiil, vlacli ,-rc very 
pt'cnliar, are not numtionod j wul only one or t\kO of the liyj o- 
sul])hit(’s described in a \c’t’v general and imperfect lUiinncr, 
while the reader is u ferivd to u paper l)y (ia.v Lussac, in the 
85th volume of the Anuales de (’liimie, vhieii i liavc itol vet 
liecn able to procure; but, from the kuovii ;:c> Piracy of Dr T. 
as a compilc^r, I liaA^e little doubt be has cxTracted all (hat is cou- 
fained on the subject h the Iv'cmh cliomi'Ls piomcir. On this! 
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account, then, and because the composition Assigned there to the 
acid (tliough sufficiently probable a priori, and correct in point 
of fact, as will soon ajjpear), is supported by no experiment ad¬ 
duced, I may yet venture to hop^ that the following experiments, 
imperfect as they are, being made in the absence of most of the 
conveniences for chemical research, may possess some novelty as 
well as interest. Even to have verified a known fact, by indejxjii- 
dent observation, is S 9 mething, as it gives an air of reality, and a 
body to science: but such is the nature of chemistry, that it is 
next to impossible to jmrsuc an independent train of investiga¬ 
tion, without encountering some novelty worthy to be recorded. 

The Hyposulphurous Acid (which seems to me a better epithet 
than the Su^ho-Sulphurous, by which I had proposed originally 
to designate it,) not appearing capable of a separate existence, 
or, at least, not being proci^rable in that state in any quantity, 
or without great difficulty, its characters can only be ascertained 
by examining its combinations with bases. Some of the princi¬ 
pal of these are as follow. 

They arc (with one or two exceptions) easily soluble in wa^ 
ter, and their solutions liave usually cither an intensely bitter, 
or an intensely sweet tafste. 

When heated to a*'degree below redness, they arc dccom- ‘ 
posSt; and, while sulphur separates, a suli)hite, or, in some in¬ 
stances, a sulj)luiret, of the base remains; in which latter case, 
the sulphur separated is in the state oi‘ sulphurous acid. Hence 
they are for tlie most part infiammai)lc in the open air. The 
action of nitric acid, or a stream of chlorine passed throiigh 
their solutions, converts them into sulphates, separating, at the 
same time, a quantity of sulphur and free suljihuric acid. 

The hyposulphites and tlieir solutions are decomposed by all 
the other acids except the carlxmic (and perhaps one or two 
more of the less powerful ones), especially when heated with 
them. Sulphurous acid is (Msengdgod (though not immediately), 
and sulphur precipitates. 

They precipitate lead from its solutions in a white powder^ 
^hich is hyposulphite of lead, 

Oxynitrate of silver, and nitrate of mercury, dropped in ex¬ 
cess into a dilute solution of any hyposulphite, precipitate their 
^spective metals in the state of sulphurets. The phenomena of 
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this prccljntation, which) in tlie case of silver, are very curious 
will be detailed hereafter. Nitrate of bismuth, when heated 
(but not otherwiife) undergoes the same cliange; while solutii^ 
of manganese, iron, zinc, copper^ tin, suffer no such precipitation. 

’ One of the most singular characters of the hyposulphites, js 
•the property their solutions possess of dissolving muriate of silver, 
and retaining it in considerable quantity in jwrmanent solution. 

1 shall now proceed to describe the salts I have succeeded in 
forming, be^nning with that of hme, as being the most readily 
obtained in a state of perfect purity, and therefore best adapted to 
afford a knowledge, by its analysis, of the composition of its acid. 

Hi/posvlphite f^'Ume may be formed by exposing the hydro- 
guretted sulpliuret of that alkali in a flat vessel for ten or twelve 
days to the air, and in this mamicr it w'as also obtained in an 
experiment described by Dr Thomson. As this mode of proceed¬ 
ing is, however, very tedious and inconvenient, I soon began to 
look out for more expeditious, as well as more productive proccsscs.;i| 

When sLil})hite of lime is boiled witli sulphur iii a large quan- ' 
tity of water for a considerable time, theliyposulphite is formed, 
but usually in small quantity. Ting process, howtwer,* suc¬ 
ceeds more certainly, and yields a largej* product with some of 
'the other bases than with lime. But, wli«n sulphur is present¬ 
ed in sufficient abundance in a nascent state, to a suIph ktTSl s^ 
nascent, the circumstances would seem particularly favourable 
to the union of the sulphurous acid with an additional dose of 
sulphur; and, on trial, I found it the readiest mode of obtain¬ 
ing the salt in question. But before 1 describe the process I 
employed for tliis purpose, it will be necessary to say a few 
words on the combination of sulphur with lime. 

If three parts of slaked lime, and one part sul})bur, be boiled 
for an hour with twenty parts water, and the liquid decanted 
while yet hot from the undissolved jKjrtion, into bottles exactly 
full and stopped, a few dgliaaic bundles of orange-coloured 
crystals, of a plumose or acicular form, are deposited after some 
days standing; and on emptying the bottles into a flat vessel, 
a small quantity more forms immediately. If, on the other 
hand, the solution be allowed to cool, and remain for some 
hours in contact with the sediment, a vofj copious formation 
of them takes place tluroughout its whole substance, bristling^ 
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over its surface, and even lianging down fmiai that of the liquid. 
These crystals, which I do not find describ^dvin any of the 
usual works, are easily separated, by washing, from die greater 
part of the impurities in which ^icy are forined, though a por¬ 
tion adheres obstinately. They cannot bo dried in contact with 
air, without immediate decomposifion, but, by subjecting them, 
under an exhausted reccii cr,* to the absorbent power of a large 
surface of sulphuric acid, they may be obtained free from ad¬ 
hering moisture, after which they are permanent in a dry atmo¬ 
sphere. They are very sparingly soluble in cold water. Uy 
keeping a large excess of them in that liquid for a month, be¬ 
tween the temperatures 32® and 45® F., with frequent agitation, 
their solution had no higher specific gravity than 1.0105; it 
had a wine-yellow colour, and an acrid, bitter and sulphureous 
taste. Hot water dissoh^es a much larger portion, which it does 
■not deposit on cooling, unless lime or .some other body in fine 
l^powder be added. Their figure, when slowly I'ormcd, (l)y keep¬ 
ing a portion of their solution formed by heat, but allowed to 
grow quite cold, on lime for a month,) is that of hcxangular 
plates, witli two of their sides longer than the rest; or, wliicli 
comes to the same, quadrilateral i)risins somewhat elongatetl, 
and terminated by dicdral summits. 

.^W as not able to procure this substance in any quantity iu 
a state' of sufTicient })urlly for exact analysis, so that tlie follow¬ 
ing must l^e regarded as only ajjproximative, and to be correct¬ 
ed by tlic theory of definite proj>ortions. 

43 grains, decomjwsed by dilute muriatic acid, ga^c 02.72 
crfirlxmate, answering to 18.43 lime, or 42.88 per cent. Sul¬ 
phuretted hydrogen was dcvel()])ed, and a quantity of sulphur 
■Kcparaled, wdiich, after fusion, weighed 5.05 grains (12.44 per 
cent.). Now, 42.88 lime, if united to sulphur in the projxu’tion 
expressed by the formula 2L-f-S, would require 12.08 of that 
substance. , •» 

• This beautiful discovery of Mr I.cslic, proiulscs to be of extreme utility in 
expcrimciit;il chemistry. I have bad occasion to experience its efficacy, in esti, 
mating the total saline contents of mim-ral waters by evajwating them in a fi nzen 
*late, and have satisfied myself, by comparative experiments, tijat no portion of 
the solid matter is lost—aif inestimable advantage, which enables ns to operate or\ 

4 f. w o’.mccs w iih ns muftj exactness as on as many quarts in tbe usual way. 
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40 grains, ^ a state of purity, were ignited in a glass 
lube blown a bulb and coated, the extremity being plunged 
under mercury. ‘A copious evolution of sulphuretted hydrogen, 
in great purity took place oa tjie first impression t)f the hc^t, 

’ whicli, reduced to tl|g||inj)erature 32°, and pressure 30 inches 
pfeifect dryness, dpBed 2643 grain measures, or 4.09 grains 
(10.21 per cent.) taking 1.1912 for tlie specific gravity of this 

eras, and ~for that of dry atmospheri* air. This quantity 
® ’ 7b9-44 j i 

contains 9.57 sulidiur, and 0.64 hydrogen. The tube weighed, 
well wasli^ out with muriatic acid and dried, lost 23.7 grains 
(59.25 pet^^'tSent.), which is the weiglit of the residue ; while, in 
another exjjcriment, 15 grains of the crystals left 8.99, or 60.00 
per cent. This residue w'as of a pinkish white colour, and retained 
exactly the shape of the crystals. Abundance of water distilled 
over. These results give, for the ultimate comjxjnent parts. 

Lime, 42.9 

Sulj)hur, 26.0 viz. 9-57 in the sulphuretted hyd. -p 16.39 in 
Hydrogen, 0.6 residue alter ignition. 


30.5 water and loss. 


100.0 


Now, if we cideulate on the atomic composition of the sub- 
+itance, as being 2L-f (2S + II) neglecting its water of crystalli- 
Kation, we shall find these 69-5 parts to consist td* 


Lime, 43.92 
Sulphur, 24.75 ) . 
Hydrogen,^ 0.83 i 

69.50 


i25.58 bisulpliurettcd hydrogen. 


• t 


With regard to tlie water,• as iUw'as not actually collected^ 
the estimation 30.5 percent, may be somewhat erroneous. Were 
it 28.75 per cent, it would exactly agree with 4 atoms water 
(4 W.) ; and the difficulty of procuring the crystals in any de¬ 
finite slate as to dryness or integrity of composition, admits an 
error to even a larger extent. Calculating the composilion^j 
tlien, from the formula 2L+(2 S-1-H)+4W, w e have 
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Liinc, 46.04 

Bisulphuretted ) gg gj (=25.37 sulphur40-84 h>drogc») 
hydrogen, ) '* 

Wa|er, 28.75 

100.00 

One half the sulphur contained in the crystals is therefore 
12.68; and, as this coincides very nearly with the 12.44 dis¬ 
engaged by muriatic acid in the first experiment, we arc autho¬ 
rised to conclude, that the other half would precisely saturate 
the hydrogen present, if in the state of sulphuretted h^rogen. 

When sulphurous acid is ground 'with these cryslSiSB in a mor¬ 
tar, its smell disappears; and when filtered, it i.s found to lie a 
solution of hyposulphite of lime. The same result is obtained 
when a current of sulphurous acid gas is passed through any 
lixivium formed by boiling lime with sulphur, or through the 
hydrosulphuret. The whole of the sulphurous acid is cxinverted 
into hyposulphurous; and when the latter metluKl is employed, 
pure sulphur, unmixcd'witli an atom of sulphite of lime, is pre¬ 
cipitated, while tlie hyposulphite remain^ in solution. 

When this solution is btulecl down to a certain degree of con¬ 
centration, it Ixigiiis t» be ra])icllv decomposed, and sulphur and 
ndSt^te of lime separate in such abundance, that nothing is 
gained by continuing tne ebullition. (These may be again unit¬ 
ed into hyposulphite by digestion in a large quantity of water.) 
If we w^ould olitain the salt in crystals, the solution must lie far¬ 
ther evaporated at a temperu,ture not exceeding 130", or at most 
140° F. Filtered while hot, it then yields, on cooling, large 
and exceedingly beautiful crystals, whic^ affect a great varie¬ 
ty of very complicated forms The most common, however, is 
the hcxangular prism, whife •sides are inclined to each other at 
angles of 141® 39', 110® 45', and 107® 36', and two of whose 
sides arc usually much smaller than the others. These crystals 
have a natural joint or cleavage, parallel to the a^is, and the 
two smaller sides (or dividing the larger angle of the prism) as 
pei^t and well defined as that of any crystallized mineral ; be- 
'ridcs which, indicatii^s of natural joints, paralkd to the two 
other sides, may be detected. They are doubly refractive, tlie 
Indices fw the twft refractions being respectively about 1.583 
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and 1.6^. When a beam of polarized light is transmitted 
nearly at right angles, through a plate of this salt, bounded on 
either side by the, principal natural joint, and analysed at ita 
egress by a prism of Iceland spar, in tlie usual manner, a set of 
, coloured fringes is seen, whose "elliptic figure, as Dr Brewster 
has shown in liis elaborate researches on this subject, indicates 
the existence of more than one polarizing axis in the crystal. 

Hyposulphite of lime is very soluble.in water, that fluid, at 
87” F., being capable of dissolving nearly itS own weight, during 
which the thermometer falls to 31”. The specific gravity of a 
solution, saturated at 50”, is 1.300; and when the. specific gra¬ 
vity is 1.114371 at 60”, the solution contains 0,2031 of its 
weight. Its crystals are not altered by exposure to air of the 
usual degree o%noisture ; but, when dried by sulphuric acid in 
I'ocnoy or at 100" F. in the air, they become covered with a 
white crust, like phosphate of soda, wliich destroys their lustre, 
without impairing their figure. Tlicy are iiLsoluble in alcohol 
of* 0.82344, which also proci| aites I' em in ^)icula?, from their 
solution in water. • 


In order to attain a knowledge of tl’e comjjosition of this ^dt, 
1 made the following ..)>(Tini(‘*''ts. 

1454.75 grains of the cisalt^^ caref _ dried in a 
very modci’ate teir'vrature, were J)' *bc*il ' i di died waiei.'^ 
The weight of tlie solution .so ^ roclue''d ' shall caF, for 

distinclion‘’s sake, the stanclfird .sola oi’,. was C3‘»5.62 grainy 
eo that every hiiiidretl grains containet’ 22.8 *2 of tlie crystals. 

600 grains of this solution, containing 13'"..12 f tlie crystals, 
were precipitated witli carbonate of^ammonia, adding, at the same 
time, some of the pure alkali, to absorb a slight excess of carbo¬ 
nic acid, which prevents* the precipitate arlhcring to the vessels. 
Collected with extreme care and no doss, and gently ignited, the 
carbonate of lime weighed 53.01, (or 38.66 per cent., equivalent 
to 21.77 lime). 100 grains of the crystals themselves, from tlie 
same parcel, gavt, by a siiifilar process?, 38.65 carbonate, or 
21.765 lime. 


130 grains of the same parcel of crystals, decomposed by 
heat in a small retort over a powerful Argand lamp, underwent 
a partial fusion into a white opake cream; ^ter which, die de¬ 
composition was indicated by sulphur separating and attaching^ 
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itself to iJic upper part-oC, tJie vessel. water distill¬ 

ed o\ er, smelling slightly of ^Iphurelted hydrog<^, and tender¬ 
ed tiirhid by jS minute quantity of sulphur. ,,It M''eighctl '49.S 
(08.^ per cent.) ; but this is undoubtedly too ..(small, the heat of 
a lamp bein^mot strong'enough to cxjp^l all tlic water, a l ull- » 
ignition being retpiisite for that purpose. The retort was now 
washed^ut with hot 'UAuriaUc ajid, which caused a cc^ous dis¬ 
engagement of sulphumwr,'add, and 15.^1 grains of sulphur 
were etdlectcd on the filter, including 0.05 obtained b)' evapo¬ 
rating the distilled fluid, and tinit attache<l to the neck and 
vault of the retort, which w'as clearly washed out by tlie add. 
'riiis t.>ulpliur amounts to li2.04 ];er cent., anti, as we shall pre¬ 
sently see, is almost exactly half what the salt contains, the 
other half escaping in the slate of sulphurous acid. The muri¬ 
atic st^lution, precipitated by eavlKiiuite t>f ammonia, gave 50.18 
carbonate of’ lime (db.flS carbonate, or 21.72 lime jier cent.). 

To determine more exactly the qidintity of water, 100 grains 
earel’ully di’ied, were brought to full ignition in a closely cover¬ 
ed ])lalina crucible, and lost .51.05, of which, by the last expcj'i- 
incnt, 12.01 were sLil})hiir. Hence the water amounted to 42.01. 
Sulphite td liiue reiiiaiue.I. 

'fo detecnimc the^piaiu.ty of acid, and its com|K>sillon, 100 
of the .standard .solution, diluted in 4000 grains of w ater, 
w'ere iirst prtvipitaLed by a large excess c»f jnire erystalll/eil oxy- 
nitrate ol' silver, and 22.45 grains of thoroughly dried suljihuret 
of silver w'erc eolleeted. In a second exjieviment, 22.57 grains 
were obtained. Taking the mean, 100 parts of siil])]inret of 
silver so obtained, answer to tOl.88 of the crystalJi/ed hvpfisul- 
phile. In both experiments, the Altered liquid, freed from its 
excis’s of silver by muriate of ammonia*, gave a copious precipi¬ 
tate oi‘ sulphate on the addition gf a solution of muriate of bary¬ 
ta, maikirig the production of sulphuric acid in this process. 

500 grains of' the stand^anl sphition were now decomposed by 
nitrate of lead, in large excess.* The precipitate, tht)roughly 
washed thrice by subsidence, then washed and drained several 
jj,.tiine.s alternately on a filter, and di’icd six hours on Iiqt .sand., 
amounted to 155.91 grains hyjwsuiphite of lead. The washings, 
which were considerably voluminous, were now treated with ex¬ 
cess of oxy nitrate Of silver, the hyposulpliite of lead though nearly 
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insoluWe,' not beings absolutely so, and 2.61 grains sulphate of 
silver were thus collected. Now, the hyposulphurous acid con¬ 
tained in 2.66 g1*ains of the crystallized salt, would, by the last 
experiment, haVe'afforded thi^ quantity, which amount musf 
therefore be deducted from the 114.27 grains^resent in SQO 
"^grains of the standard solution, leaving 111.61, to which the 
precapifatc obtained is equivalent. Hence, 100 parts crystal¬ 
lized hyposulpliite of lime, are equiviilient tql21.77 parts hyposul¬ 
phite of lead. But these have been shown to contain 21.75 lime, 
taking a mean of the three foregoing estimations; and from these 
data, without knowing the composition of the precipitate (from 
tJie fact diat the liquid, neutral before precipitation, continues 
so after), we may deduce at once the compoation and weight of 
the acid; for, the number representing lime being L=35.5, 
w’hile that of litharge is Z=139.5, have, supposing x the 
number of tlie acid, 

}+x _121.77 
L 21?75 

whence, 


lici. /1 


xL 




ii)r the 
21.75 
35 . 5 ~^ 


number representing hyposidphurous acid, and.. 
=s=36.32 for the quantity of it united with the lime of 


the hyposulphite. Thus our result will be, from experiment alone. 
Lime, - - 21.75 

Ilyposulphurou* acid,i36.32 
Water, - 42.01 

100.08 ^ 

But, as the acid is evidently a <!efinite compound of sulphur 
and ox 3 ^en, and it is impossible the above experiments can err so 
widely as 1 per cent., we are^iftliori^d to take 60 for the value 
of jc, (which an infinitely less error in the analysis wopld give it,) and 
the only atomic compounds we can form to produce this number, 
bcing2S-f-2O=r40-f-20=60, and 84-46=20+40=60, the lat¬ 
ter of which is excluded by all the characters of the compounds in 
question ; we have 2S+20‘or 2(S+0) for tlie comporition of 
the acid in this state of union with bases, that is, two atoms of acid 
VOL. 1. NO. I. JUNE 1819- 
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to one of base, the add being composed of oxygen and sulphur, 
atom to atom. If, now, we calculate tlte coniposilion of the 
salt from the formula 

L+2.(S+0)+6W 

find, 

L=35.501 Lime, 21.71 

2.(S+O)=60.00 Arid, a(;.7i 

6W=:6J496 or per cent, Water, 41.58 

1G3.46 J { 100.00 

which agrees almost precisely with that deduced solely from ex¬ 
periment. 

It will now be obser\'ed, that tlie same result might be im¬ 
mediately derived from the decoinp'osition of tlie burnt salt, by 
muriatic acid: for, since one half of tlte sulphur remains, and 
tlie other is driven off in sulphurous acid; the oxygen pn^sciit in 
the hyposulphurous acid must be precisely sufficient to bring one 
half its sulphur to that state, and we ouglit therefore to have 
S+(S-f-20) or 2(S-j-0)J for the formula representing it. Hut 
the loss of weight in sulphurous acid, not having iK'cn astxn- 
tained, wo had no direc]; evidence that the w/tolc of die lime w as 
there in die state of sulphite. 

decomposition of the oxyiutrate of silver is now reailily 
explained. Denoting the atom of oxide of idlver by .;+0, and 
that of nitric acid by N, we have, for the atoms present before 
the decomposition, 

L+2(S+f)) 1*+"I N+(j+0) |- 
which Is groujie themselves thus, 

L+N j-#)^-f-(S-f SO) 

■that is, one atom nitrate of lime, one of sulphuret of alver, and 
one of free sulphuric acid, Tl»s is confirmed by die experi¬ 
ments above related; for although the quantity of standard so¬ 
lution operate on in those experiments, ought to have given 
23.6 instead of 22.37 or 22.45 grains of sulphuret, taking s at 
136, the coinddence is quite near enough, considering the small 
quantity operatetl on, to establish this point. The production of 
free sulphuric add ftbserved in those expcriment^ji. is additioiud 
and conclusive evidence. 
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I shall now proceed to describe some other compounds of the 
hjposulphurous acid. 

Hypofiid/phiit ^ This salt is readily prepared either 

by preci]»itating that of lime by the carbonated alkali, or imme¬ 
diately decomposing hydrosulphuret or hydroguretted sulphufer 
of potash by sulpliurous acid, and evaporating to a jjellicle. It 
then crystallizes into a confused mass of spiculae. It has a 
penetrating taste like nitre, succeeded bjs-bitterness, and is very 
deliquescent, the dcliquiated salt crystallizing in fine needles by 
a slight diminution of temperature. By the Jiction of a gradu¬ 
ated heat, it boils down to a dry wliite mass, then takes fire, 
and bums much like a piece of tiitder, but with a weak blue 
flame. It dissolves muriate of silver, even when very dilute, 
with great readiness- This salt is formed when the hydrogu¬ 
retted sulphuret of potash is decompt)sed by atmosj)heric expo¬ 
sure, though Dr Thoi®son concludes, from his own experience, 
that it is only the sulphate which is so produced; probably lie 
tested his liquid willi solutions of Jead^and baryta, which in this 
case are ambiguous. 

Hyposulphite of Soda —may be formed in precisely tlie same 
manner. It crystallizes on cooling, when evaporaterl to a sy¬ 
rup, in fulky tufts radiating from centred, which at length extend- 
through the whole liquid, and become almost solid. By thfi a(> 
tion of sulphuric acid in vacm, it effloresces, but in the open air 
is extremely deliquescent. Its taste is intensely bitter and 
nauseous. Heated, it ftpst undergoes the watery fusion, then 
dries into a white mass, and aUlength takes fire, burning with a 
vivid deflagration, and a bright yellow flame. It is totally in¬ 
soluble in alcolibl of.0.82344, which preciptates it from its so¬ 
lutions in a thick syrup. Muriate of silver, newly precipitated, 
dissolves in this salt, when m a somewhat concentrated solution, 
in large quantity, and almost as readily as sugar in water. 

Hy^mStdphite of Ammonict. —^Tftis salt is not easily procured 
in regular crystals. When much concentrated it cools into a 
confused pappy mass of veiy minute spiculee. Its taste is bit- 
ingly pungent, succeeded by a disgusting bitterness. Heated, 
it burns with a weak flame, and evaporates entirely. It docs 
not appear to possess any remarkable properties. I made so^e 
attempts to^^alyse it, but the difficulty of procuring it in a Se- 
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finite state"* as .to dijiiess, ren(Jer^ them unavailing. In a dry 
state it would be composed of 1 atom ammonia =SI.654*^ .atoms 
acid =60. , . . / 

Hyposulphite Baryta. —This^salt piecipitat^ copiously when 
' muriate of baryta is pouredimto a solution, not very dilute, of hy¬ 
posulphite of lime. The precipitate thus obtained from 500 grains * 
of the standard solution, amoUntod^'^after thorough washing, to 
101.92 grains; whilo^alculating on the supposition of its being 
anhydrous, and composed of B + 2. (S + O) it sliould have 
been 102.76: The difference, 0.84 is attributable partly to the 
unavoidable use of the filter, and partly to the solubility of the 
precipitate, which, though small, is perceptible. The salt so ob¬ 
tained is a wliite, brilliant, scaly jxiwdcr, which is soluble in di¬ 
lute muriatic acid, without the evolution of sulphur, and conse¬ 
quently without decomposition. It would not dissolve in 2000 
parts water ; but, however often it is jsrashcd with that liquid, 
llie washings continue to strike a deep browm-l)lack, witli nitrate 
of mercury. When the solutions from which it is to be preci¬ 
pitated are mixed in a somewhat dilute state, as in tlie case of a 
solution containing g\-, hyposulphite of lime, some minutes elapse 
l)efore any precipitation or cloudiness commences; small cry- 
. stalline grains then form, which are speedily followed, on brisk 
'agitation, by a copious separation of the barytic salt. When 
heated on a platina foil, it is thrown into a singular agitation, 
and seems enveloped in a kind of fog, caused by its own dust 
thrown up in an infinite number of rqinute explosions. It takes 
fire at a very low heat, and sulj)hur burns off. 

Hyposulphite of Strontin. —When muriate of strontia is 
poured into hyposulphite of lime, no precipitate falls; and this 
is, in consequence, a solftblc salt. I prepared it by passing a 
current of sulphurous acid gas thtough a solution of hydrogu- 
retted sulphurct of strontia, and evaporating. It does not suf. 
fer partial decomposition, dike hyposulphite of lime, during 
this process, or in a very slight degree.- It crystallizes, on 
cooling, in' flat rhombs, having tlie plain angles of their more 
extended surfaces about 64® 45' and 115® b5', but whose solid 
form is that of an oblique parallelopiped, whose sides are in¬ 
clined to each other at angles of about 76® 30', 96® 45', and 
97® J8'. It is doulSiy refractive; a thin rhomb ;||kl down on 
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a minute, object under a microscope separates the two pencils in' 
the difection of its Ipnger diagonal. This salt has a great ten¬ 
dency to form'inacled or hemitrope crystals, being interrupted 
parailelopipedsj composed of t^o of those above described, joined 
by the edges of 97 ® 13% so as to haye their adjacent faces on 
exact level; and, when'this is the case, they separate readily at 
the juncture, the fracture.being a perfect and higlily polished 
plane. This tendency to form hemitroge crystals I have ob¬ 
served in other salts. In nitre, it is even rare to meet with an 
hexagon free from this inversion of structure, which is'not dis¬ 
coverable on external inspection, but manifests itself by certain 
optical phajnomena of extraordinary splendour, which I shall 
tiike some future opportunity to describe, and which may possi¬ 
bly indicate sc^me yet unnoticed property of polarized light. 

This salt is soluble in about 4 times its weight of cold water 
(45") and of hot. Its taste is purely bitter. It is insoluble 
in alcohol, unless very Silute, and is in consequence precipitated 
by it from solution in water, in scaly crystals. Like the rest 
of the hy|)osiilphitcs, it readily dissol’f’cs muriate of silver, and 
alcohol precipitates the solutioh in 4 sweet syrup. Headed, it 
wliitens without losing its figure, and burns with a very faint 
flame. . • 

Hyposulphite of Ma^nesiu .—This salt may Ikj formed very' 
readily by Iwiling a solution of sulphite of magnesia with flow¬ 
ers »)f sulphur. It is intensely bitter, but, though very soluble 
in water, a])parently not deli(|ucscent. Being much more so¬ 
luble in hot than in cold water, •it readily crystallizes in cool¬ 
ing. Laid on a hot iron, it burns with a weak* blue flame, but 
is incapable' of maintaining the combustion per se. Heated in 
the flame of a blowpipe, it swdils into a fungous mass, by the 
escape of sulphur, just as boraiP docs by that of water. Pure 
magnesia remains soluble slowly and silently in acids. 

Hyposulphite of Alumina.-r}. shguld pass over this salt, which 
I‘endeavoured to insulate m various ways without success, but 
for a fact of some moment observed in tlie attempt. The mode 
which seemed tb promise best, was to precipitate hyposulphite of 
lime by oxalate of alumina; but, to my great surprise, qn mix¬ 
ing tlie two solutions, though perfectly neutral, not the slightest 
cloud was j^^iduced. This singular suspAision of one, of the 
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tlUxaigest chemical affinities, has not, to the best of my know¬ 
ledge, been noticed." It is not peculiar to die hyposulphite; 
the muriate, nitrate, and, I presume, any other salt of lime, 
may be substituted with the sapie success. When citrate of 
VJilpmina is used, a precipitation takes place, but it is not abun¬ 
dant, and a portion of both the undecomposed salts remains ia 
solution. Sulphate of alumina concentrated precipitates it much 
more copiously; but here, again, some of both salts remains 
undecomposed. This latter precipitant would probably, how¬ 
ever, gri-^e a satisfactory result with the hyposulphite of strontia; 
but my stock of that salt being very small, I had no opportuni¬ 
ty of making the trial properly. When sulphate of alumina ia 
boded with sulphur, the solution gives up nearly all its saline 
contents, but evaporated, leaves small gritty grains, of no de¬ 
terminate form. 

Hyposulphite of Iron. —Bertbollet, in a memoir communicated 
tp the French Academy in 1789, has shown that, when iron is 
subjected to the action of sulphurous acid, the acid is decom¬ 
posed, and a sulphite formed “ avec leque! le soufre degagd a 
assez d’affinite pour sc teiiir en dissolution.” The fact is, that a 
true hyposulphite is formed, precipitating nitrates of silver and 
mercury in sulphurets,t.&c. 

- Wlien sulphurous acid is poured on newly precipitated car¬ 
bonate of iron, a deep red-brown solution is slowly formed. 
When heated per se, this undergoes decomposition, but if boil¬ 
ed on sulphur, the whole forms hyposulphite of iron. Its taste 
is strongly ferruginous, it is*nearly cx>lourless, and precipitates 
ferro-cyanate of potash white. When concentrated by evapora¬ 
tion, it does not crystallize, but settles into a glutinous mass of 
a dirty white colour, not unlik# glazier’s putty. This salt may 
likewise be formed by boiling Ityposulphite of lime on carbonate 
of iron, a portion of the carbonate being at the same time con¬ 
verted into sulphuret. The^thcory of tliis will be more obvious 
when we have become acquainted wifli 

Ilyposidphitt Copper. —Sulphurous add, aiccordmg to Ber- 
thoUet, has no action on metallic copper. Whed digested, how- 
cvei^ on carbonate of copper, either cold or assisted by heat, the 
tiadbonatc being in excess, 1 have observed that a blue solution 
kibrmed with effervescence, Imving every character of a sul- 
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phate, while a beautiful orange-red powdia* rcniains behind, 
which, digested with an additional quantity of acid, is merely 
heightened in its colour by the decomposition of die carbonate it 
contained. It is therefore obvious that the oxide is decom- ' 
posed, being partly converted into the orange or protoxide, 

•* while the disengaged oxygen converts part of the sulphurous 
into sulf^uric acid. Thus, c denoting copper, S sulphur, arid 
O oxygen, we have (the cgrbonic acid escaping as fast as disen¬ 
gaged), ^ 

2,(c + 0)-h2.(S + 20) 

= |(2c+0)+(i= + 20)} +(S + SO) 

tJiat is, two atoms of sulpliurous acid disengage the carbonic 
from, t^o of the carbonate, producing one atom of sulphite of 
protoxide, and generating one of sulphuric acid, which, in its 
turn expelling the acid from one more atom of the carbonate, 
unites with its base, fdirming sulphate of peroxide. Whether 
this lie any thing like the true statement of the changes, the fol¬ 
lowing first approximation to an anal^^gis of the red powder will 
tend to show. 14.1 grains were gently ignited, in a small retort 
of glass tul)c; sulphurous acid was disengaged in abm*lance, 
which was received over mercury, and its purity ascertained. 
Scarcely any perceptible dew was disengaged, and the loss of * 
weight was 5.2 grains, consisting in part ol‘ a very small quanti¬ 
ty of the powder itself, carried over by the succes-sive slight ex¬ 
plosions wtli which it was deconqx)sed. Orange oxide of cop¬ 
per remained in the retort. The above composition would re¬ 
quire 4.34 grains to be tlius «tpcllcJ; but, as I said before, I 
do not give this as an exact analysis. 

It should appear, •tlien, tliat sulpliurous acid is incap)able of 
combining with the jieroxide of lypper, and that what is usually 
stated as to its forming super and sub salts witli that oxide, re- ' 
quires re-examination. When the sulphited protoxide above 
described is boiled with sulphur, sulphate is formed, sulphurous 
acid disengaged, and a black powder, consisting probably of sul- 
phuret, remains behind; but no distinct trace of hyposulphu- 
rous acid could be found. Copper, then, seems to form an ex¬ 
ception to tlie production of a hyposulphite by this mode of 
opierating. • 
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^ The hyposulphite of copper may, however, he fortlji^ by 
" ingesting hyposulphite of lime on carbcuuLte of copper, or by 
mixing sulphate of copper with hyposulphites pf lime, potash, 
See. not, indeed, in a state of purity, but sufficiently so to ascer- 
its more obvious properties. It is colourless, of an intense¬ 
ly sweet taste, foUpweeh by a mawkish sweetness like liquorice^^ 
root, but %ith no metallic ffirvour.' It is not decomposed by 
ammonia, nor turned blue by an excess of that alkali, provided 
tlie air be carefully excluded, though a minute or two’s exposure 
gives it diat colour. The copper in this salt is therefore in tlie 
state of j)rotoxide. 

Hyposulphite of Zbic. —portion of tliis salt, mixed with 
sulphate, is formed when metallic zinc is acted on by suiphumus 
acid. The solution precipitates silver in the metallic stpte, but 
mercury in that of a sulphuret. 

Hyposulphite of Man^nese—^reirmm in solution when that 
of lime is precipitated by sulphate ol‘ inkngancse. 

Hyposulphite of —Muriate of tin occasions no precipitate 

in the solution of an alkaline hyposulphite. When a })iecc of clean 
tinfoil is kept some days in sulphurous acid, it becomes brown 
and semitransparent, while die liquid almost coagulates with the 
^quantity of oxide dep<|gited. If now examined, however, it ex- 
. hibits but faint traces of the hyposiilphurous acid. 

Hyposulphite of Lead. —When a solution of nitrate of lead is 
gradually added to a neutral hyposulphite, a white precipitate 
falls, wliose first portions are re-dissolvetl by agitation, forming, 
probably, a double .salt with that in solution; for the hyposul¬ 
phite of lead is very sparingly*'soluble, requiring not less dian 
^266j[^ts of water to prevent its precipitation. When hyjx)- 
of ammonia is used and precipitated at a raised temperar- 
ture, tills re-dissolution takes place, to a pretty considerable ex¬ 
tent. As the nitrate is added, the double salt is, however, at 
last decomposed again, and ^nearly the whole acid falls in com¬ 
bination with litharge. This precipitate is a white mealy pow¬ 
der, which, held long in the mouth, leaves an impression of 
swqetoess. When heated, even below 212^ F. it turns black ; 
a^^Urben the heat is raised, takes fire, becoming red hot, and 
biirns with a weak flame. If now removed from the fire, tlie 
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ignitionand combustion may be inaintained for any length of 
time, by cautiously adding small quantities of the substance. 

To analyse tliis salt, I counterbalanced a pktina crucible, and 
introduced into it 100 grains concentrated sulphuric acid, which 
was warmed over a spirit lamp; 100 grains of the Ityposulphifc^ 
Were then added, which were decomposed widi so little commo¬ 
tion, that 1 could scarcely believe, on weighing it, that nearly 25 
cubic inches of gas had nnule their escape, which was sulphurous 
ai:id. Being then fully ignited, '95.50 grallis remained in the 
crucible. To ensure the complete conversion of the salt int<i 
sulpliate, this Avas moistened willi nitric acid, and again ignited; 
95.50 grains were still found remaining. Hence 100 grains 
hyposulphite of lead arc e(juivalent to 95.5 sulphate, and conse¬ 
quently contain 70.30 litharge. I had previously assured iny- 
.self, by ignition in glass vessels, that the salt under examination 
contained no sensible quantity of water, only a slight dew being 
evolved, hardly amountin*g to 0.1 in 100 grains. 

Hence avc have for the composition of the salt, 

(Jxide of lead, 70.30 

Acid, - 29«70 

lOO.OO' 

• 

Now, il‘ we compute tile coin]K)sltion from tlie formula (/ -f- O) 
-j- 2. (S -I- O) when; / = 129-5 tlic number rejne^enting lead, 
we find 

Oxide of Icatl, 09.92 

Acid, - 30.08 

> * 

100.00 

The slight deviation in*exccBs of alxiut 4 parts in 1000 mhy lie 
accounted for by a minute qq^ntity of sulphate of lead in die 
acid used, though purified by distillation. 

When hyposulphit* of lead ^is subjected to heat in a retort, 
over a lamp, it is converted Into a black brilliant iwwder, and 
loses 20 per cent, of its weighl;. The only product is sulphurous 
acid gas, whicli, received over* mercury, is found to be perfectly 
pure, the air of tlie retort being allowed for. When fully 
ignited in a close crucible, it loses 20.60, but a small portion of 
this is sulphur, as in the experiment in elefee vessels, a minute 
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quantity of sulphur, varying fronW).2 to 1.0 per cent, sublimes 
' into the neck of the retort. Regarding this residuum as a sul- 
phuret of lead (of which it certainly has all tlie appearance), I 
was kept for some time und^r tlie erroneous impression that 
.. 2 S + O must be the formula of compoation of the hyposul-^'* 
phurous acid. Convinced, however, by tlie wliole tenor of the 
preceding results, and their exact coincidence with 2 S -f- 2 O* 
it beawnes necessary to consider it as a sulphuretted oxide 
(/ -|- O + S) or 1 atom litharge -f 1 atom sulphur, which agrees 
precisely with a loss of 20 per cent, sulphurous acid. 

Hyposulphite of Silver. —When a solution of pure crystal¬ 
lized oxynitrate of silver, considerably diluted, is added cauti¬ 
ously, drop) by drop, to a very dilute solution of any hyposul- 
p)hite,'a white cloud is first produced, which redissolves on agi¬ 
tation. On adding more of the p)recipitant, the cloud reappears 
and aggregates into a dirty grey flaky precipitate, wliicli suli- 
sides without any farther cliange of colour. The li(j|uid has now 
acquired a very sweet taste *, and is not precipitated by muriate 
of soda, though hydrosuljdiurel of ammonia throws down suU 
phuret of silver from it. On the addition of yet more of the 
precipitant, the grey .precipitate changes rapidly tcubrown, and 
finally a.ssumes the deep blackness and curdled ajipearance which 
characterize sulphuret of silver. The ii(puid has now entirely 
lost its sweet taste ; and, if tested with a muriatic solution, the 
presence of undecomjwsed nitrate is rendered .sensible. Tliis 
grey ])recipitate seems to be an hyposulphite of silver; but it is 
manifestly extremely difficult, even in dilute .solutions, and alto¬ 
gether impossible in concentrated ones, to hit the exact point 
without converting any portion into sulphuret. When the 
nitrate is added at once to a dilute hyposulphite, to decompiosc 
tlie whole of its acid, the precipitate is at first a white hght 
cloud, wliich undergoes a rapid aggregation into flakes, changing 

its colour, as its consistency increases, from white to light yellow, 

-—_ « _ _ ■ ■ 

• The sudden production of intense sweetness, on mixing two such disgustinglj 
hitter liquids as nitrate of silver and hyposulphite of soda, is very striking, and 
shows how little we know of the way in which bodies af^t the organs of taste. 
Sweetness and bitterness, Jike acidity, seem to depend on no particular principle, 

I be reflated by the state dS combination in ailiich the fame pmciplaa exist 
rdilTercnt times 
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gi’eenish-yellow, yellow-hro^n, rich orange-brown, purplish- 
brown, and finally to a deep brown blacii, at wliich period it is 
collected in iieavy curdled masses at the bottom. When the 
hyposulphurous acid in a solution amounted only to one part in 
\97800, I still found this test give a very sensible brown tinge, * 
^ftfter a few minutes standing. 

Muriateof silver newly precipitated is sf)lul)le in all die liquid 
hyposulphites, and, as has been before obserml, in. that of scKla, 
with great ease and in large quantity. This solution is not 
accomplished without mutual decomposition, as its intaise 
sweetness proves,—^a sweetness surpassing even that of honey, and 
diffusing itself over the whole mouth and fauces, without any 
disagreeable or metallic flavour. This curious solution, when 
newly filtered, is colourless, but at length groivs slightly turbid, 
and deposits a brown sediineiU, which may be retarded, if not 
altogether preventetl, by dilution. Like the hyposulphite of 
copjier, it is not pi'ecipltated by ammonia, neither do tlie carbo¬ 
nates of that alkali, or of potash, or ferrocyanate of j)otash, in 
any way affect it. Muriatic acid, or a Ueutral muriate, at first 
cause no cloud, unless added in very,copious excess, thoi^li, 
on long standing, ihs former jjroduces a sc})aration of munatc 
of silver. Alcohol precipitates it in an ir^tensely sweet syrup. 
A coil of zinc wire sjx’cdily se[)aratcs the silver in a metallia 
state, thus affording an easy mode of analysis of the muriate of 
silver via humhla. Muriate of lead new'ly precipitated is, in 
like manner, dissolved by the hyposulphites, though less abun¬ 
dantly than tliat of silver. 

Hyposulphite of Potash and Siilvcr .—Wc have already seen 
that carbonate of soda does not affect the solution of muriate of 
silver in hyposulphite of soda. When potash, however, or a 
concentrated solution of its casbonrfte, is poured into that solu¬ 
tion, a copious precipitate falls, which, washed and dried, is 
found to consist o£ small pearly scales, similar to those of bo- 
racic acid, of a grey colour. ^The supernatant liquid, by evapo¬ 
ration, yidds a few more of them. They are soluble in a large 
quantity of water, have a most intensely sweet taste,' and before 
tile blowpipe, blacken, melt, and yield a bead of silver, in the 
midst of a saline mass which spreads on tlie charcoal. 
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H'f/posidpkitt (^Mercury. —Pure nitrate of mercury, entirely 
free from oxynitrate (the white crystals wliich form spontane¬ 
ously when nitric acid of 1.34, diluted with^an equal weight of 
waterj is aUowed to stand on a ^arge excess of mercury at 45® F.) 
causes an instant black precipitate in the most dilute or the/ 
most concentrated solution of an hyposulphite. When life 
solution contains a 10,000th of its weight of hyposulphurous 
acid, it immediately strikes a deep brown, and when only a 
100 ,000th is present, it opalesces on a few minutes .standing. 
Hyjxjsulphite of the protoxide of mercury, therefore, does not 
exist. Calomel is also immctliately blackened by any hyposul- 
pliite. 

When corrosive sublimate, dissolved in 20 times its weight of 
water, is jx»ured in siuiill (juantity into a -N'ery dilute hyposul¬ 
phite of lime, the usual redis.solution of the first jiortions of the 
jn’ecipitate takes place (though to a very small amount), and 
when added in large excess, a ligh£-yellow muddy precipitate 
separates in abundance. 100 gr;iiiis of the standartl solution .so 
often mentioned gave 32.27 grains of this substance, well dried, 
anti the filtered liquor afterwards afforded 21.50 grains ignited 
sulphate of baryta, t^iat is, respectively 14*1.2 and 94.1 per cent, 
on the crystallized ^alt, or 384.7 and 256.3 on the acid it.self. 
.These niiml)er.s (at least the latter) I can rt>concile to no theory. 
The former certainly agrees in .some measure with the acidifica¬ 
tion of one atom of sulphur, as in tlie case of oxynitrate of silver. 
The only probable explanation of this precipitation seems to be, 
the simultaneous formation of hyposulphite of mercury, calomel, 
and sulphuric acid, accompanied by a deposition of siiljihur, 
though this will agree but ill with the numbers set down. Yet 
the experiment was made with every precaution to secure exact¬ 
ness. • , 

My trials to obtain hyposulphurous acid in a separate state, 
though not fully successful, seem not entirely to preclude a hope 
of accomplishing it. The di.spla6ement of this acid by all the 
more powerful ones is accompamed with decomposition, but 
when sulphuretted hydrogen was made to act on hyposulphite 
of Wd suspended in water, though by far the greater portion of 
the acid was uniformly destroyed, I did certainly succeed 
in procuring a li(p.iid which, when filtered, had a weak, acid, 
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rough, and sulphureous taste, which reddened iris paper, which 
grew turhid, and deposited sulphur pn standing, and, when 
boiled, gave oft* sulphurous acid, and finally which, saturatedL 
with atnmoiiia and concentrated* by evaporation, acted upon’ 
Vvery re-agent exactly as a solution of hyposulphite of ammonia 
,tAVould have done. But the acid so obtained was in such small 
quantity compared with that contaiiitxl in the metallic salt, that 
I Avil], not venture to speak decidedly on tliQ;,subject, but pro¬ 
pose the earliest opportunity to try, as a last resource, the action 
of the A'oltaic pile. 

Si.ouGH, Jan. 8. 1819. 


AiiT. I Hi —Application of the Indeterminate Analysis to the 
elimination of the nnhnoron quantities from txco Eqpdtimi^x. 
By William Wallace, Esp. E. R, S. Edin. Comnuini- 
catod by the Author. 


When two unknoAvn quantities arc to be determined friliu 
tw'o equations, one of wliich is of the secorfd order, we may, by 
known theorems in the indeterminate analj^sis, eliminate both 
the quantities, and derive from them a ncAv equation containing* 
onlv one unknown quantity, of which each of the other un¬ 
known (Quantities is a given function. 

1. For examiile, let us suj)jK)se that the ccpiatioiis are, 

TO®.A.(1) 

Qx'^ ■\^hxy-\-cy^—n'^ .( 2 ) 

This last is taken of the second order for the sake of brevity, 
but it might be of any order AA-^hateviir. 

Let us assume 


_(r ®—^®)to 

Then a?® -f = 


y- 


sm 


r®-f 


2 r® a® 


m^:=zm° 


Thus, ifc;«ippears, that the first equation is sati.sficd by the na¬ 
ture of tti^ luuctions X and y, independently of any particular 
value of r and #. • * 
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Let then ar= - 

a ^ 




y 




These values 


of X and y bemg now substituted in tho second equationsi it be¬ 
comes, after proper reduction,* 

(a OT*—Ji**) -f 3 6 wi® 4-2 (2 c—a) w*—»“ j- 

^ 26 wii>=?i®—o TO®, 


an equation of the fourth degree, by wliicli v may be deter¬ 
mined, and thence the values of x and y, 

2. Let tlie equation, 'which is of the second degree, be 

-^-ucey-^-hy ®=c®.( 1 ) 

and let the other be 


X* y^-\-A xy ?/'^4-&c.=rO.(2) 

an equation of any order whatever. 

In this case, we must make 

_ (r®—^ s^) c _(2 riy4-a.v®) c 
r® +ars-\-bfi '^’ r® q-anvq-/; s*^ 

and then, independently of any particular values of r and j, 
we shall have x^axyby ~=c'‘; if w'e now make «=rl, 

(which comes to ih^ same thing as to substitute ‘^=~) shall 

have * and y expressed by functions of r only; and these being 
substituted tt)r * and y in the second equation, the result will Ikj 
an equation involving only v: this being resolved, will give Vy 
and thence * and y. 

3. The most general equation of the second degree may be 
put under this form: 

A;® 4 "fl*^+ ^ ^ -^c 9^-^dy=e. 

This, by the usual traifcfonjiations taught in lxx)ks on Alge¬ 
bra, may be changed to 

..r ® -frA.y®=B, 

where x' and y denote certain functions of x and y, which arc 
at least rational in reject of these quantities, altliough they 
may contain known irrational numbers. This equation will be 
satisfied, if we make ' , 

Q r A . 
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The values of x and y deduced from these, will satisfy the ori¬ 
ginal equation, and the same values, when substituted for x and 
y in any otiier equation, will produce an equation, from which 


^7 may.be found, thence and y'^ also x and y may be found. 

4. Eejuations ol’ the third order, involving two unknown 
quantities, may, in certain cases, be satisfied by indeterminate 
functions of x and y ; when such an equation is combined with 
any other equation, the method here exjdained will aj)})ly. 

5. By the analytical artifice here exjdained, e(|uations wliich 
involve functwms of unknown an gles may be iransl’ormed into 
common algebraic equations. 

For example, let it be recpiired to determine the angles 
and 4- front the equations, 

m sin, <p=7i sin. 4).(1) 

a tan. <p + 4tan. 4=r.(2) 

In addition to these, the arithmetic of'sines furnishes tlie two 
'quations, 

Cos. (p + sin Ip=1, cos.“ 4+s>in.4= 1, 

* 

which are satisfied by making , 


,, 1—r“ . 2r • 1— s* 


Sin. ^ o ^ hence wo find tan. ^ = —— 


sm. (p 


. sin. 4 2 

tan. 4—-r - i 

^ cos. 4 ^ T~.S- 


cos. 9 


By substituting, the equations (1,2) liecome 


2 r 


•77? 7 - _ 71 S 


a r * h s 



Tlie vjilucs of r and s utiay now be found by the nsiuJ 
inetliods. 


Royal Mihtary College, | 
Feb. 4. lano. i 
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Art. Wj^De^iptlon a Nero H^gromcter^ made of the in¬ 
ternal membrane tf the Anundo Phragmites*. By Alex- 
ANDER Adie, F. 11. S. Edin. Communicated by the Author. 

Xn the winter of 1816, I matle many trials of different sub¬ 
stances, fjr the j)iirjx)se of useerlaiiiing their hygrometric jxjwers, 
in order, if possible, to find one which sliould jxjssess sulficient 
sensibility, and, at the same time, not liable to change the 
extent of its eontraelioii between the extremes of dryness and hu¬ 
midity. Among the various substances which I tried, tliose 
that changed their Inilk in a considerable degree by a change ()f 
humidity were Ilottenstone, Chalk, unbaked Clay made very 
thin, and Mountain Cork. Tlioiigh, from the friable nature 
of the three first, it was found difficidt to use them, yet I am 
of opinion that they may be advantageously employed in the 
ifeonstruction of hygrometers, and there is reason to think that 
tliey will not be subject to any alteration in their scales. a 

Charcoal, from its known durability, likewise presented itself | 
as a proper substanc* for the above purpose; and it was found, 
upcm trial, to be sc'.isibly hygrometric, although its range was 
rery limited. • 

Most of the above substances were formed into hollow cylin¬ 
ders, and cemented to the end of thermometer tubes ; and their 
expansibility was tried by tlie cylinder and tube with mer¬ 
cury, in the usual manner/^^" 

But the substance which was found to possess by far the 
most delicate sensibility, and extensive range, w^as the in¬ 
ternal membrane of the Ariindo Phragmites. A small bag, 
made of this membrane, Ts attached to the lower end of a 
thermometer tube, so as to form, as it were, its bulb. It is 
then nearly filled with quk‘ksilv<er, which rises and falls, in con¬ 
sequence of the contraction and dilatation of the membrane, by 
any change of moisture; and these changes are indicated upon a 
scale attached to the tube, the zero of this scale marking abso¬ 
lute humidity, and the other extremity of the scale absolute dry- 

• This Paper was relfd before the Royal Society of Edinburgh, on the 1st of 
February 181.9. 
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riess. The lower end of the glass tube, insteaa merely 

inser|jed into the top of the bag, may pass througli 

silvd in the bag'communicating with that in the tube ^ 

more openings made tlirough \he sides of the tube. 

means, the bag is supported by the glass, and prevented from 

being injured by any sliglit accident; and the instrument is sdso’ 

less affected by any cliange of temperature. 

A convenient portable liygrometcr may l)e made, by employ¬ 
ing a slip of diis membrane, and attaching its extremities to the 
end of a kwer, somewhat like llie small jiocket metallic ther¬ 
mometers. The external appearance of one of these instru¬ 
ments is shewn at the Iwttoni ol‘ tlie Patent Sympiesometer, 
rc 2 )resented in Plate II. Pig. 2. 

Although tills membrane is not entirely free from the change 
to which all animal and vegetable substances are liable, yet hy¬ 
grometers rnaile of it jiossess a considerable degree of uniformity 
amongst themselves ; and, in point of senability, this m^br^Ofi 
exceeds every otlicr substance that I have mot with. 


Art. V .—Account of an E.rcursion to TlUthes^ and of tlur Anti¬ 
quities recently discovered in thod City. In a Letter from' 
a Scotch Gentleman in Cairo. 

Cairo, Aunust 11.1818. 

INDING that I was to be detained here for some time, you 
will not be surprised that I iindci^uok an excursion to d^ecity 
of a hundred gates."” I considered a sight of its tefliples, &c. 
as forming an era in a person’s life; and a more favourable op- 
poi’tiinity for visiting them, cc^idd Slot jxissibly occur. As soon 
as I liad determined upon t)ic journey, I w'as faygured by 
Mr Salt with letters for several peopl§ established near my route, 
and having a Firman fronf the Pacha^^ which I afterwards 
found was quite unnecessary, as the peasantry are ^veiy where 
anxious to serve and to oblige, a canja, or pleasuredijqp^ was pro¬ 
cure 
We 

Y( 



cost us little more than a palanquin htifd ill India, 
in the 25t1i June 1818, and made very rapid pPflii- 
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grass, as my tiiap^. limited to about forty days. The seasoiv 
"of the year^^^p^ particularly favourable; for, as^we Cairo 
before the Kile commraiced rising, and consequently bef«^e the 
current r was strong, we were Able, with the fresh northerly 
winxls which prevailed, to go on at a gi^at rate; owing to which, 
I had not only sufficient time to visit almost every thing of any 
Dole as far as Thebes, but was able to remain there twelve days. 
To his other kind attentions, Mr Salt added that of letting us 
have tlie benefit of one of his servants to act as an interpreter. 
We were no sooner on the Nile, than we felt an agreeable 
change in the climate, from the oppressive heat in the confined 
streets of C«uro. You will easily believe, that having so many 
Objects of novelty and interest around us, and so many more in 
prospect, we were quite elated, and enjoyed ourselves to the ut¬ 
most. When we were tired admiring the banks of the Nile, the 
numerous villages, the groves of &c, &c., we had a re¬ 

serve in our little cabin, which contained ample food for tlie 
mind, m the books Mr Salt load kindly lent us ; and wiicn we 
wanted a supply of a more substantial nature, wc had only to 
stop at any of the villages, where wc had, every morning, large 
draughts of new milk, bought half a dozen fowls for sixpence, 
and, if we reejuired them, a hundred eggs for about half as 
much. Wc had no small^addition to our comforts in badiing, 
perhaps, twice every day, without being disturbed by croco¬ 
diles ; which, as far as I can learn, instead of being ever on the 
watch to' devour, • are tlie most harmless timid creatures that 
exist. On the S8th, we passed the Coptic Convent of the Pul¬ 
ley, standing ppon a very high perpendicular rock, wliich in 
many places hangs over the Nile in the .most picturesque man¬ 
ner. Although we were sailing pretty fast at the time, some 
poor fellows belonging to the convent, who appeared to be quite 
of ^n amphibious nature, swam off to us, and kept hanging by 
the slxiat, supplicating, for charity.^ until we gave them a few 
piastx^ ^ 


On the $9^ we stopped to visit the catacombs of Benihas- 
silip. These ate huge chambers cut in the rock; by^for what 
they were intended, is, I believe, quite Thc' 

latigeat of them, which we entered was from thirty^^fcrty feet 
apad about twenty feet high, with a small recess at tlie fatw 
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tker fend*, whsdre three fitoities had formerly stdod; is '«!■ 
ptHT^^fou^ har^ eolumas^ wthout either base or 

rplir o^ theii is broken, leaving about eight feet of the'^hllt^ 
haoj^ng from the roof. The* rod!* and walls are covered with 
hierts^yphics and painted sculptures, the ^colours still remaining^ 
Tlu^ hours after leaving B'eniliassan, wiKreac]l|gd the village of 
Shi^ Abadi, where we landed to see the remains of the ancient 
Anliho^. We were gratified with the sight of some fine Corin¬ 
thian columns of granite; *The other ruins are large mounds of 
broken bricks and pottery; and this is all that remains of a 
famous Roman city, upon whicli, if we judge from the quantity 
of granite that has been used, the greatest labour and cxpence 
have been bestowed ; and the temple of Dendera, built probate 
bly more than a thou sand'years before, is still ptjrfect. About 
eight in the same evening we arrived at the village of Radcmt^ 
and went to the house Mr B. an Englishman, who‘ has en¬ 
gaged in a concern with the Pacha, and had undertaken to refine 
Egyptian sugar, and to distil rum from the molasseS obtained 
in the process. He has completely succeeded. The sug^ is 
equal to any loaf-sugar we see in Eoro}>e^; and the ruin is so 
excellent, that all the gi’eat Turks are fo^^ng tlie sober and 
salutary precepts of the Koran. .. 

We hatl here a most* agreeable su^pinsc in meeting with Mr B. 
who went to India with nie last year. He left the shj^by 
which be had returned from India at Koseir, crossed 
to Ken^, and, after visiting llie wonders about Thebes^ f 
on his way to Cairo. ♦ 

On the morning of the 1st of July, we passed Monffdeiot, i'pnet* 
ty town, containing a nftraber of white-washed mosques and mi¬ 
narets. In the afternoon we^ stopped at. Siout, where we re¬ 
ceived a visit from Dr M. to whom we had ah introduction. He 
invited us most pressingly to pa® a day with Him, which, in our ' 
anxiety to get^fo Thebes, we^ere obliged to dediiie. On die 
3d* we stoppikd at tlie village of Gaive, where there was^fo^^- 
ly^ temple, but now only one o^lumn remain^ erect; 
pear to lately taken down l>y the Alabs, 

of the m i ^ ^ ppBps with which the stones were join^, IjAstgC ! 
classes near the pillars, which 
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" roofs. Norden mentions the whole temple as standing in hi# 
time. On the 5th, we reached Dendera, and set out early in. 
the morning, mounted on donkeys, to visit the I'emple, having 
a pleasant hour’s ride throiigli groves of date trees. 

I find I can give you but a feeble description of tlie temple# 
in general. The acco JIats even of Denon and Hamilton are far 
from enabling one to fonn a just idea ol’ them; aiifl, indeed, no 
description is capable of doing this without entering inU) a mi¬ 
nute detail of iheii’ plans, flimensions, variety of scidplurc, style 
and painting, tliat would, from its very length, probably prove, if 
not fatiguing, at least tedious and prolix. Nor have these au¬ 
thors suc:cocdecl much better in the prints w'hich accompany 
their works. With the excc]>lion of two or three representa¬ 
tions of tem})les given in the French national work, no engra¬ 
vings have yet a})pcared from which a true idea can be form¬ 
ed of their grandeur. '* 

Tlie first appearance of tlie temple at Dendera, surrounded 
as it is with mounds of ruins of an Arab town, is very unfa¬ 
vourable ; but, perhajw, this serves to increase the surprise and 
admiration, which are excited by a nearer a])proai:h. It is nearly 
in its original state. It is certainly the most pertecl,.and perhaps 
.the most beautiful, of all tlie temples, and justly descrvch the 
jireferenec which has been given it by Denon. The figures, and 
even the smallest hieroglyphics, with which its w^alls, rools, pil¬ 
lars,'are com})leLC‘ly covered, are all in I'elief; and it is incon¬ 
ceivable with what precision and elegance they arc executed, 
and what richness of effect they produce. All travellers have 
justly- remarked the striking contrast between the simplicity in tlie 
outlines and plans of the tem})les, and* the rainuleness and va^ 
riety of their oraaments. It is more observable in this than iu 
any of the rest; for the outline of the temple of Dendera, al¬ 
though beautiful, is so extremely simple, that it may be express¬ 
ed on paper by a few straight lines. Tim state of perfection in 

' which it still remains, increases the regret one feels at the bar¬ 
barous spirit which has defaced many of the human figurhs. 
The greatest injury has been done to the beau^pl heads 
of Isis, forming the capitals of the massy in the 

great portico, all** of which have been more or defaced 
;l5gr. the chisel. Tliis was done by the primitive Chiistians, wha 
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<ased one of the chambers as a church; and who, it appears,.^ 
had industriously attempted to deface all the human lieadsi ' 
but finding, probably, that it was rather a laborious underl^ 
ing, they fiirtunately had recqjirsc to an easier and more harin- 
less method of satisfying thc*ir prejudices, and contented them¬ 
selves with plastering all the w^alJs, pillars, and roofs, with a 
thick crust of clay, a great jtart ol‘ whicli remaius in the in¬ 
terstices of die sculptures. 

Nothing more than the sight of the temple of Dendera is re¬ 
quired to convince one of tlie great injiisiiee done to Egyptian 
architecture and sculjiUire, bi coni])aring it with that of India. 
The style and character of their figures form a coniplc'to con¬ 
trast to the gros.sncss and vulgarity ol‘ thrise met with in any 
]>icce of Hindoo sculjiture. A reference to Mr,-, (irahanrs etch¬ 
ings, in her Letters on Hindoo IMylhology, will exjilain the 
kind of fianres I allude to. Tlie etehinii’s in themselves arc in- 

O ^ O 

deed WTetclied, but no idlowanecs whic-h can he made w'iii in the 
least degree alter the contrast. 'J’he very largt* eollc'ction of 
-statues, whivl) ]Mr Salt is about to send to the llritish Mnseiini, 
will lead to a bctteriind more correct. o])inion of Egyptian ijculp- 
turc, than lias hitherto been entertained.* 

On die 7di, wc arrivi'd late In llie evening at Thclies; and 
in the fl)lIowing moming w'e got up very early to ride to the valley 
of Biban-ul-Molue, where Mr Ik resides. We reached it be¬ 
fore sunrise; vou will oi‘ course imagine that we had a very cool 
ride, ami will [lerhaps he inclined to doidit mv i eracitv, when J 
toll you, that the lliennometer then stood at ] 02", in the royal 
residence of Mr B., the entrance to a tomb of one of tlie ancient 
kings, and tlnot it liad reacheil about 15 degrees higher at noon. 
This is, as you may well tliinh it ought to be, by far the warm¬ 
est s})ot abo,ut Thebes, l)eing*ln aVery narrow' jrart of the val¬ 
ley, where die rocks arc very Jiigh on all sides. This iiol-honse 
W'as chosen by Mr B. on account of its vieinity to the splendid 
tomb lately discovered, in making representations of which, he 

and^Ir-are now' employed. In the entrance to the tomb 

it is quite cool enough ; and, as they remain there a great jiart 
of the d^^j. they sufi’er but little from the heat of die valley. An 
acquaifitMee is A'cry soon formed in sueli^a place as that; Mr 
B. and myself soon became very great friends. The three first 
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’•jdays were occupied in msJcing a complete round of the antiqiu- 
taCB on both sides o£ the river. We met every morning in one 
or other of the temples, as concerted the evening before, and 
employed the whole day in drawhig and finishing two or three 
rough sketches; for these teniples are extremely tedious ob¬ 
jects to put upon paper, wlien tlie views are taken near, 
where all the figures and other ornamental parts are discernible. 
We Iiad our breakfast and dinner brought to us, and in the 
evening wp returned, he to his tomb, and I to my l>oat. 

In our daily excursions, wt* were always attended by some of* 
the natives of Goornoo, inhabitants of the innumerable excava¬ 
tions in the r(K“ks, Their character seems to be completely 
changed since the days of Po< ock and Xorden, and oven since 
Denon’s time. They appear to us to be the most obliging and 
attached set of people that exist. Mr II. wlioni I took with me 
as “ compagnoii de vo 3 'age,'” and wlio ])re/brred rambling about 
^rith them in search of little figujvs, and other antiques, to 
taking plans or drawings of temj)!es, became quite a lamiliar ac¬ 
quaintance, and explored many of their dw(‘lJings. Besides the 
faniily^, consisting of them;;el\es, donkey, cow, and an assem¬ 
blage of dogs, they keep in tlu'ir dwellings a small stock of poul- 
tiy, all which is easily maiiihiiiied fnnn the cultivation of a 
sWlall piece of ground ; but tliclr principal stock in trade is what 
they find in the least known tombs and mummy-pits, small 
idols of {)ottcry and wood, sculptured pieces of stone, mummies 
of animals, small stone statues, w^txxleii figures of dogs, foxes, 
and birds, and al>ovc all, a j)a])yrus, wdiich is a little fortune to 
the lucky finder. All these arc carefully preserved till they 
meet witJv travellers, who eagerly purchase them. Mr II. has 
got a very large collection of these curiosities, which nearly over¬ 
loaded the boat; and I have my\self got, if not a queen, at 
least a lady of very high rank, in the shape of a mummy, as she 
is very highly ornamented, with fine painted figures, on the 
double case which encloses her. I have also some mummies of 
dogs, foxes, &c. &c. <r 

The tombs of the kings engrosscxl much of my attention. 
The accounts which have been given of them by l!^^«0$iniltoii 
are very correct. Ope of the first which w^e entereu (Ssthiained, 
in a very small chamber off the entrance, Mjr Bpnce’a famous 
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hai’pers. Of these Mr Salt has made a coloured drawing, wliich^. 
though a perfect/^ simile^ is as different from the coloured ett- • 
graving of the • French national work, as theirs is from Mr 
Bruc;e’s representation. The ^^fork mentions this view as havirig 
l)een colour/eil on the spot hy the artists ; and states, that as 
their time would not admit the other coloured drawings to 
be completed in Uie same manner, they were afterwards eo- 
lourc^d and finished in a style analogous to this: But, jis 
in this <lrawing they ha^'C actually put black for white, and 
changed otlier colours, some idea rna^’ Ik* torn ted of tlie ac¬ 
curacy of’ the rest. Yet they have jKistetl jx'or Brueo for his 
errors. Over the harper is written, ])rol)al>ly by one of the 
same artists, “ Bruce est un menteur.'” A tomb much siipcrita: 
to any of the others, and totally different in ]>lan, discovered 
within these few months bv Mr Belzoiii, is likely to make some 
n<nse in England. 'Diis gentleman is employetl in taking nu>- 
dels, in plaster o(‘ Paris, of all the figui'cs, and a }oiitig painter 
IS tracing tin* wInJc u])on papo', for the pnrpo.*.e of having iui 
Egyptian tomb rt'presc'iited in London. It will be attended 
with an enornions ex])ence, and I think its ullimam sii(jc*ss is 
tloubtfiil. 'rbe ])lan is singular. A lofig descending pa.s.sage, 
beautifully sculptured and pjiinted, istemftnated by a deep well, 
to prevent farther progress. This arrested Mr B. only for "3. 
short time, and seemed btit to make him more anxious to j)ro- 
ceed. With great lalx)ur he got the well filled up, and passed 
on to a large cliamber, supported by several square columns, all 
painted in the most brilliant maiij^ier. This led to several others. 
After w^andering about, admiring every thing, and looking in 
vain for the sareopbagys, he came to a broad descending flight 
of steps, in descending which, he found himself in a second story 
below, consisting of more cluflnlxjrs than that above, and oipial- 
ly beautiful in sculpture and painting. In the farthest cham¬ 
ber, which w'as unfinished, fjJttwTd an ^alabaster sarcophagus, per¬ 
fectly transparent, covered w'itb hieroglyphics. This tomb, like 
all the others, is cut in the solid rock; it surpasses them all in 
size, and in beauty of colouring, the freshness of wliich is the 
same as if s^wly finishal. One of the chandlers, which has no 
large figures, but is entirely covered with ^maJl hieroglyphics, 
looks like an' elegant modern room, newly and richly papeied. 
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roofs are all blu% with Jittle stars, which has a very hue el’- 
fect; and the sides arc piiintcd ujxin a ground of the purest wljite. 
JLady B., who has been ti'avclling in this country with her hus¬ 
band and family, gave, perhaps^ the best description of them 
when she said, “ they were like elegant drawing-rojmis, newly 
finished and painted, and ready to receive the furniture.'” The 
•arcophagus contained notliing, but is quite perfect, except the 
lid, which is l)roken in many jiieccs. Whether it e\er reccii^ed 
the body for which it had been destined, and which may ha^'e 
^nce been disturbed, it is difhcult to dclcrniiue; the bjokeii 
s^tato of the lid seems to imply tliat it The moutii of the 

tomb was completely conccaleil with l)j(iken stones and chips of 
rock, found in the excavations, ami large rnoumls of which are 
seen in all parts of the valli-y. 'The sarcojihagiis clianiher was 
strew'cd over with little wooden idols, wiih hieroglyphics on 
them. These, w'hcn collected together, formed a large heap se¬ 
veral feet square. Alter visiting a great nianv of the tombs, we 
descended some minnniy-pits. One of these iuul three small 
chambers near the entrance, on the walls of which were line re¬ 
presentations in painting of iruisii’ians and dancers. The mum¬ 
mies were contained in' a cliamber below, in which fliey were 
heaped up nearly lialf way to the roof. 

’’■From the muinniy-pits we went to the tenqiles, and began 
with what is called “ The Memnonium.'’'’ This has a. very pic- 
turcstfue appoaiancc at a distance, presenting long lilcs ot' ];il- 
lars, and forming scveial iusulavcd buikling?, but it is neither .so 
]?crfect, nor in such a fine style ol‘sculpture, ;is tliat at Demiera, 
[n their plan of liiiti temple, the French give ])art of one \vingas 
standing which doi-'siiot exist, and leave out, on the oilier side, a 
whole range of jiillars. I chose this tcmjile aslhebe;-t ealeiilated 
for airording go(xl views, and employed iiiyself r>everal days in 
making sketclies of it, taken at six or eight difleivnt points (>i“ 
view, which give the whole •temple ccanpicte, while the views are 
sufficiently varieti to make them all interesting. The coltissal 
statue, wliieh has been called tliat of Memnon, and is a very inte- 
resting object, is harmed of two immense mas.ses of granite, which 
eomjxise tlic seat and figure. The licad is lying “face up,’’ instead 
of down, as Denon says, but so much speiledj that th^ fej^urcs ax<i 
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not discernible. This, like every oilier monument here, uiijjht 

still have been perfect, had it not been intentionally destroyed. 

On our way fcom this to Medinet-Aboo, A\e passed the tw^; 
colossal statues on the plain, ope of which has so many Gi*e0k 
and Roman ascriptions on ft, in testimony of the author’s having 
heard the t\me of Meuinon. This statue ajipears to have been 
broken and built up again, as the back is I’onned of several 
stories, instead of lx,*ing in one jileee, like the others. We tlieii 
successively visited the temples of Medinet-Aboo, l^uxor, and 
Cannar. Of these it vumld be tedious U» enter into any descrip¬ 
tion. I took a sketch of tlie beautiful entrance to the first, 
which, T tliink, lias been given only by Nordeii, and in a very 
poor St vie, as he had but little lime, and many difficulties to 
comb.at. One, also, of part fif a great court and gatew'ay in tlic 
interior—and two i iews of J..uxor from the river—but I am afraid 


to begin with Cannar, as the interior ol it is a complete forest of 
])illKrs, and as one cannot liirm an idea of the plan of it till after 
long examination. It aj'pcars to be a senes of teinjilcs within 
temples; and, alt bough the most laborious destruction has been 
employed against it, still what has been destroyed forms ^ut a 
very trifling jiart of the whole; and it lia^* the great advantage, 
as a niln, of standing b\ il‘.(If, and anud*t its ewn fragments, 
without having its chambers half choked up with the ruins of *t 
church or vlllagi*, as at Dondera, or its courts txvupied by an 
Arab town, as at the; lemjiles of Luxor and Meilinct-Ahcx). 
There are also tw'o otlier ten.])les remaining at Thebes, on the 
western .'-ide of the river; and, ^besides these, the foundations 
and ruins oi’ lliret' others liave btvn very lately discovered by 
]\Ir Salt, in the excavations wliub be has been carrying on. In 
dig;ging near the tem}):(* of Ceriiae, he and the Trench ex-con- 
snl ‘Dountt'i found about liiirl^,' statues, consisting of sphinxes, 
female figuiv s with iion's I’.eads, and several sitting and standing 
human figures, all of them nmre than six or eight feet, and 
mostly of granite ; a great many of them quite perfect, and 
some of them admirably sculjitured. 'I'hey were ail found in 
one phue, v.liere, no dcaibt, they bad been eonecaled, as they 
were built over with unbaked bricks, w huh were aniin covered w ith 
soil. On the western side, also, Mr Salt has ^binul a great many 
Viduable antiquities^ prh cijinlly flue statues, ean.on^’ wbiih there- 
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is anotlier head sim^ar to that which was sent home Iasi year. 
Mr Belzoni, when in Nubia, a few months ago, opened a temple 
at Ipsambool, wliicli he describes as ))eing the largest excavation 
either in that country or in Egypt, containing fourteen large 
ehambers, and an immense large hallf«with eight ccdossal statue^ 
tliirty feet liigh, and four otliers in the sanctuary, all perfect. 
The walls were covered with hieroglyphics, and the colours in 
high preservation. 

You >vill easily ijnaginc how highly jdeased I was with this 
little tour, which (XJcupied, most agreeably and usefully, about<i 
forty days, which I must otherwise l)ave spent citlier at Cairc^ 
or on board the sliip in the harbour of Suez. 


Aiix. YI.— Ej'po’imentjt on the Structure and R^ract'ivc Power 
of the Coate and Humo7ire of the Human A’.yc. By David 
BiiEwsTEtt, LI-..D. F. 11. S. Lond. & Edin., and the late 
John Goudon, M. D. F. B, S. Fidin Comniunicaletl hy 
the Autlior. 

Having (K.seovi'r.v'd a very remarkable structure in tlie crys¬ 
talline lenses of fislii^s and (piadrujK-iE, by exjxising them to 
jiolarised light t, I was anxious to cxiuniiie with caie the or¬ 
ganization of llie cornea, the iris, and the crystalline ol’ the hu¬ 
man eye. IMy friend, tlu* late Dr Gordon, Avho had studied 
with much success ilie struclurc and functions of tliis important 
organ, took a dee}) interest iu the iiK}uiry, and was so kind as 
to procure for me an eye a few hours after death, and to pre- 
}mrc, by dissection, the dificrent jiai ls of it that I wished to ex¬ 
amine. Fwim the great difriciilty of obtaining this organ iu 
such a fresh state, lie suggested the p!' 0 }iriety of embracing the 
opjxirtunity which was thus offered to us, of obtaining cor¬ 
rect measures of the difFei;:ent pai'ts of wliich it is composed. 
The aqueous and the vitreous liumours had hitherto been suj)- 
posed to have the same refractive power as w'atcr; and even 
Dr Wollaston, the most accurate of our expicrimental philoso- 

* An account of the experiments contained in this paper was read before 
the Royal Society of Eduiburgh on the 3d of February 1817. 

Phil. Trans. Lond. 1816, p. SIL 
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pliers, has made the refractive power ol’ the vitreous humour 
1.336, the very same number which he obtained for water. 

This similarity in tlie refractive powers of these tw'o fluids, 
appeared to us in some measure iipprobable,as the albumen, which 
enters in a sli^t degree into tlie composition of the aqueous and 
vitreous humours, is known to have a much higher rclraciive 
jiower than v'ater, and as there is no example of any fluid or 
solid body being inibrior to water, or even so low, in its action 
upon light. 

In order to determine this point, we formed a hollow prism 
with two plates of ])arallel gla s, fixed at an invariable angle, 
and, that there might be the least possible chance of error, we 
conipired tlu> refractions occasioned by the two humours, di¬ 
rectly with that produced by water, 'fhe diflbrenee oi’ tin* de¬ 
viations arising from refraction, afforded an accurate measure of 
the refractive jx)\vers, by^comparing them with that of Avatcr, 
which is fixed at 1 3358. A portion detached from the outer 
coal of the crystalline lens, and a portion chuached from a coat 
nearer the centre, were compared in a similar manner with wa¬ 
ter ; and in orde r te) obtain an average re.sult fiir the wlioW of 
the Crystalline lens, we jilaeed it in its entire slate in the liol- 
low pri.sm, and measured the refractive de\«iatiou which it occa¬ 
sioned. From these and otJier measurements we obtained the 


following results: 

Refractive power of water,.1.3358 

Ditto, of tile aqueous humour,... 1.3366 

- ■■ ■■•■<■ ■ vitreous humottr,. 1.3304 

— -- - outer coat of cn stalhnc,. 1.3767 

* '■ - - middle coat of ditto,.1.3786 

. - . . central part of ditto,.1.3090 

- of the whole cry stfillinc,. 1.3839 

> Inch. Thoiis. 

Diameter of the crystaHine,.0.378 

■ ■■■■ - - ■ - ■■ cornea,.0.400 

Thickness of the crystalline,.0.172 

•- - cornea,. 0.042 


When the human crystalline w'as exposed to polarised light, it 
ei^hibited the phenomena of double refracUoii, and produced 
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lour lumbious sectisps like the crystalline lens of quaHnipeds. 
The human cornea produced a double refraction of an offsite 
kind to that of the crystalline,, and the iris, which is semitrans- 
parciit^ gave the same phenomena as tho crystalline. 

Since the preceding notice was read, M. Chossat of Geneva* 
has performed a very extensive series of experiments on the 
refractive powers of the humours of various animals. His 
results for the human eye confirm those which we have given 
alx>ve, and, as they were obtained by a dilferent mode of obsetwa- 
tion, it can no longer be doubted that the two humours of the 
human eye have a higlit'r relractive power than water; and that 
the refractive density of the vitreous exceeds that of the aqueous 
humour. 

The following is a com]>ai ison of our observations with those 
of M. Chossut: 


Aqueous humour,. 

... l,33()b 

Chossat's Resultb. 

1.338 

Vitreous humour,. 

... 

1.339 

Outer part of crystalline,.... 

... l,d7C7 

1.338 

Middle (Viats of ditto,. 

... I,f378() 

1.39o 

Central part of ditto,:. 

... 

1:420 , 

Whole crvstalllne,. 

§r ' 

... 1,3831) 

1.384 Mean. 


The experiments of ]\[. Chossat give a much greater variation 
of refractive density to the crystalline hnmoiir, though the 
mean of his three measures is almost exactly the same as that 
which we oblaincil for the action ol‘ the wdiolc crystalline. I 
have no hesitation in considenng our result as the most accu¬ 
rate, not only from the precautions whicli were taken to avoid 
error, but frotn the improbable circiimstanee that the firs%coat 
of the crystalline lens should be inferior in refractive j hi wer to 
the vitreous humour, and from’the coincidence of our result 
for die central part of the crystalline with that olitained by Dr 
Thomas Young, in bis able diss(M’tf>lion on the meclumism of the 
Human Eye']*. Ho makes the ratio of the refractive pow'er of 

• M. Chossat’s Experiments were published in the Bulletin ties Sciences, par In 
Soc. Philomath, for June 191S, p, 94,; and in the Bihliotheque Uiiii'erScUc far 
.jSeptember 1B19, p. 2(5. 

■j* Plv'i. Yrsns. 1801, or Nat. I’hil. Vol. ii. p. 580, 
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ihc crystalline after death to that of watery^as 21 to 20, which 
gives 1.4025 for the index of refraction, differing only O.OOSS 
from our measure?, and 0.0175 from diat of M. Chossat. It 
Is by no means imprc^able, hcfvvevor, that the crystalline em¬ 
ployed by M: Chossat had actually a greater refractive density 
than ours. The one which we used was lliat of a female above 
fifty years of age. 

In the preceding observations I have limited myself to a 
general notice of the polarising structure of llic crystalline lens^ 
but, in the course of an extensive serit's of ex]K^riments upon the 
anat<nnical c<mfbrmation of this part of the eye in animals 
of all kinds, I have ascertained the precise' manner in which its 
filncs are arranged, from the examination ol‘ a great variety of 
crystalline lenses, and by the use of new methods of observa¬ 
tion. This series of exjierimentb, vhleh is now nearly ready for 
publication, was undertehen at tlie |airticiilar reipiest of Dr 
Gordon, for the purpose of ascertaining if the polarising struc¬ 
tures exhibited in the crystalline lens, had any connection wit!) 
that sing;ular arrangement of its fibres, Mhieli had been remark¬ 
ed by I^euenhoek, Sattig and Dr Young. ^ In the results'Athicli 
I obtained, after a very few experiments, no such connection 
appeai’cd; but the anatomical slructiirc f>f tlic lens presented 
several curious j)hcnomcna, which, with the aid and entourage- 
inont of Dr Gordon, I was induced to investigate. The pre¬ 
mature loss of tliis distinguished intlividual })ut a tem]K)rary 
stop to ymrsuits, which owed tlicir origin and c«)ntinuancc to his 
wishes; but though the iiupiiiy•was in some degree 11 a'eign to 
my own studies, and bv no means inviting to one unaccustom¬ 
ed to analoniictil o])erations, T have resumed and completed it 
from the same motives which induced me to umlerlake it. 
Whatever importance may be attached to it by physiologists, 
it will alw^ays have to me tlie higlier value, of being the only 
memorial I can leave of a frientlship*whieh I deeply valued, and 
the best tribute I eau [)ay to tlm memory oi‘ distinguished 
talcjits and exalted w'orth. , 
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AttT. yil.^^Bemomtratim of a Theorem relating- to Prime 
Numbers. By Charles Babbage, Esq. F. R. S. &c. Com¬ 
municated by tlie Author, n 

The singular theorem of Wilson respecting Pnngie Numbers, 
which was first published by Wai’ing in his Meditatimes Ana^ 
hficae, and to which neither himself nor its author could supply 
the tlcmonstration, excited the attention of the most celebrated 
analysts of the continent, and to the labours of Lagrange and 
Euler we are indebted tor several modes of proof; and more re¬ 
cently it has been considerably extended by the profound inves¬ 
tigations contained in the Disquisitioiics Arithmeiica’. 

It is well known that, in the theorem in question, a certain 
expression is asserted to be divisible by «, whcnevi'i* that num¬ 
ber is a priTne^ but it is not divisible if n is not prime. In at¬ 
tempting to discover some analogous expression which should 
be divisible by whenever n is a prime, but not divisible if n 
is a composite number, I met with those properties of primes 
which form the subject of the present paper. 

The theorem of IVilson asserts that 


.1.2.3....// —1-fl 

is always divisible by n wlu'ii n is a prime number, otherwise it 
is not. The theorem which I have arrived at is as follo^vs, 

w + 1.7i-f-2.w-|-3 .2u —1 ^ 

1.2.3.... 71 — 1 

is always divisible by when n is a prime number, otiicrwise 
it is not. The demonstration is very simple. Let ©.(;)■ 

G) , &c. repre.scnt the coefiicients of the 7itli power of (1 -f-n)’, 
so that 




then 
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7 * being a whole number, now it is well known, that the sum 
of the squares of the coefficients of a binomial whose index is n, 
is equal to the coefficient of tlic middle term of another binomial 
whose index is 2w, we have thenefore the equation 

1.2»—2....W+1 _/ , {'n\^ , fn\^ 
l.a.3. n ~ ■*" VI/ Va/ 

*(d -- + (;ir)'+'‘ 

01 * 


,, f 7»++ 1 . /'n\^ 

i ^ j“Vl/ '^V2/ 

+ (s) 

But tlio quantities Cil) equals^ 

n 91.7t .—1 nn — l.w—2 „ n.u -—]...i 

, Sec. 


i ’ 1.3 ’ 


1.3.3 


1.3.3..W- 


are all divi'iiblc by n \vhen 7i is a prime, but tliey are not all di¬ 
visible by n when n is not a prime ; arid, since the quantities on 
the right side consist of the sums of the scjiiares of these, it is 
divisible by and consequently * 

^ f w + l.M-p3....3w —1 

~t -‘ f 

is always divisible by n in tlie same* circumstances, as 3 cannot 
be divisible by n except w—3 we may omit that factor. The 
aame theorem may also be put int?j tJic follow ing form : 


Q ( 1.1^.5_3?i — 1 

( “l.3.3...7i- 



is always divisible by when w is a prime: This is immediate¬ 
ly deduced frtmi tlie former by the equation 


w-fl. w-f-S-3/>=:3n.l.3.5_3?i—1. 


Several theorems of a simiUa* kind may bo deduced from the in¬ 
vestigations of Enler, relative to the properties of the co-effi¬ 
cients of a binomial. See the Ada Acad. Scicat. Petrop. 1781. 

Retaining tlie notation already employed, it is there shewq^ 
that when p n and q iu:e any whole number, we have 
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(^)=({) (9+(i) c-fe)t^- 

Let q=p —«, and this beiges, 

O © 


+ \n 

All tlio terra-' except the first and last arc? diviiable by fi, and 
by p if lx)tl] niuiibers arc primes; tliercfore tve have, 

p-ir^.p+oi —1.7? + l 

i.ii.3. p 1. ^...p—n 

idvvays divisible by w p, when the numbers n p are primes; if 
p—n, this rc.solves into the former thciorem. 

If p is a prime, and greater than n, then since 

is divisible by p, we have, 


p^n.p + n-^l .w + 1 , 

r 

always divisible by whatever n may be, if p=:a prime, other¬ 
wise, it is not divisible. 

This exj)ression is also divisible by f?, for the numerator is 
n -j-1. « + 2....w -I-p ; and if this be arranged acebrding to the 
pjwcrs oi’ «, the term independent on n will, when divided by 
the denominator, leave unity, which is destroyed by the —1, 
and all the remaining terms are divisible by so that the ex¬ 
pression 

p + w. p-fn—1...W + 1 . 

1.2. p 

is filway.: divisible bv p », if p is a prime, otherwise it is not di¬ 
visible bv p, but only by n. 

IJy considering the coefficients of the cube, and other 
powers of 


we might ai-rive at other thooi-ems respecting prime numbers; 
but the number of tlie combinations which occur in all the 
higher powers, seem to exclude that simplicity in the expressipp, 
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mIucIi we have found in tliosc detiucted from the co-efficients of 
tlie square of a binomial. 

In case n —1 should be a jnime number, we may find for¬ 
mula'divisible by {n —1)*, tl^us: If instead of suhtriicting the 
two extreme terms of the co-dficients, we subtract the two 
first and tw'o last, we have, 

^ f w-f l.«-h2;..2w—1 ^ I 


G)'+G) 


+, &C. 



and since, if «—] is a prime, each term on the right side of the 
cijiiation is divisible by {n —1 ; tlie expression on the left side 
is tihvays divisible by (a—1)- in the same circumstances; oi‘ 
the ex})ression 

v^-1 .n + Q...2n —1 


ih always divisible by («—1)-, if n —1 is a prime number, 
otherwise it is not di^isible. It is obvious that similar theorems 
might be deduced, in which the jirime divisors should be 
(/?—2)“, or (»—Jl)*, &e. f 


AifT. VIIT .—Description of the Diamond Mine of Panna. 

By Fkaxcis Hamilton, M. D. T. K. S. & F. A. S. Fond. &: 

Fdin. Cominunieated by the Author. 

Dltihng the rainy season the year ISIJI, on my way 
from Agra to (’himar, I made an excursion from the 'Vamuna 
(Ju)iinii, Uennell,) to *lsi'l the Diamond Mint' at Panna, and 
first }>roeet'dt'd up the Ken in m;^ boats j’or two days; but 1 
tiuule very little jirogress, owing to the strength of the current, 
aiul the badness ol“ the groimtl on tbc' bank for tracking. The 
Kcii is not a great deal smalliar llian the Vtimuna, anti resembles 
it mneb in having very high banks Intersecteil by numerous 
ravines Its channel abounds in ])ehb]es ol‘ agate and jasper; 
but, in the rainy seastm being entirely filletl ’.vith water, scarcely 
any were procurable; nor did I obtain any good s|')ccimcns- 
I hose pebbles are luH so mueb variep;ated by zones of different 
■■VoL. 1. NO. 1. .IVxr 1810. r» 
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colours, or dendritical figures, nor do they contain So muck- 
crystaUized matter, as those of the Son; but the jaspers 
more perfect, and are redj lioney colour, and b|ack, some of tile 
latter especially admitting of a fiye polish. 

After two days labour, with a strong fair ‘wind, I was told 
that I was only four coses nearer Banda, than wh^ I left the 
Yamuna, the whole distance being reckoned ton coses; but, 
leaving my boats and travelling by land; it took me from six in 
the morning to eleven to reach the town in a palanquin, during 
which time I must have gone twenty miles.. The coses of Ban- 
delkhand, the district of which Banda is the capital, are there¬ 
fore very long. From Banda to die Diamond Mine is reckon¬ 
ed twenty-nine coses: but I toc^k eighteen hours to jicrform the 
journey in a palanquin, Avith relays of’ bearers, and making no 
halt that Avas aA'oidable. The distance, therefore, must be 
seventy miloK, as the roads, Avhen I went, AA'cre tolerably good. 
As it rained much on my return, tlie roads were bad, and I 
took much IcMigor time. I must here obserAx*, that the latest 
maps of India, which I have seen published, even by far tlie 
best, that ol' l\Ir ArroAA'sruith, represent tliis part ol' the country 
very ini})erfectly. * 

Singhajmr is a small town at the northern side of the hill, on 
which is built Ajaygar, or llie Invincible Fortress, and is twenty- 
four computed coses from Banda. The country between tlie 
Yamuna .11111 Singhapur is in general level, Vrith, how'ever, many 
projecting insulated rocky hills. That immediately adjacent to 
Banda consists chiefly of a small-grained granite; some oi’ 
Avhich contciius red felspar, Avhile ([uartz a.id black |nica; and 
some is composed of Avhite felspar and quartz, Avith black mica. 
Besides the granite, this hill contains also large masses of quartz 
and felspar, very irregularl)^intesmixed rather than aggregated 
into one solid rock. I'^rom the riiggedness of their appearance- 
I judge tliat the other small detached hills are of similar mate¬ 
rials ; but I had no opportunity of*examining them. 

At no great distance to my Icl’t, in going to Singhapur from 
Banda, I had a ridge of hills, which is a continuation of that 
which, commencing at llohitasgar and Sahasran on the banks of 
die Son, passes behind Mirzajmr and Allahabad, and which^ 
from the last-mentioned place, takes here a large sweep to tlie 
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Koiith, and then bends norlli to Goynllt^ar, and from thence Ije- 
hind Ajgra and Dilli, being the northern boundary of the Vind- 
hyan naoiintains. The portion of this ridge passing through 
J^ndelkhand, has a very siinilar appeaiance to tlie part of tim 
same range that passes through the .Shahalmd district, only it 
is less sterile and rugged; for the trees in most places ascend to 
the very sumnuts of the hills, and it is only in some places that 
tlie table land on the top is bounded by an abrupt ])recipico of 
rock, such os surrounds the whole eastern end of the ridge. The 
nature of the strata seems, however, peri’eclJy similfir through(!ut 
its whole extent, insisting of horizontal rocks, which, near the 
surface, are a kind of free sandstone, very fit for building; but 
, in the interior of the mountain, the rock is too luird, a})]m)ach- 
ing near in nature and appearanc‘,e to hornstono or granular 
quartz. The colour is various, red, brown, and white ; and, in 
general, it is more or less dotted with black. 

On tlie summit of this range, is a table-land of great extent, 
and fitwn alxnit 500 to 1200 feet of' perpendicular height alwve 
the level of the Gangetic plain. To the side of this table-land 
most remote from this plain, I hav^? not reached ; hut f^oni the 
side next the Ganges, there project many small ridges of the 
same materials, which run towards the flanges and Yamuna, as 
at Sahasran, Chunar, Mirzapur, Allahabad, and at Tamos, 
where a ridge not only penetrates across the channel of the Ya 
nmna, as others in several places do, but rises into a small rocky 
hill on the left bank, thus forming the only hill in the ancient 
kingdom of Autarbeda, now called the Dooab by the IMuliain- 
medans. * 

The very strong and remarkable fortress of Kallangjar is on 
one of these rklge.s* projecting to the west fi’om the main range 
of hills, but separated by Jiwnarrtnv gap. I passed it bolli com¬ 
ing and going in the dark, so that I hail no opportunity of exa¬ 
mining the strata; but the liiiililiygs of' the town, no doubt tal-icn 
from the hill, arc of tlm free saniUlone usual in this range. 

Ajaygar, another fortress, seven co)n])uted coses from Ka- 
langjar, stands also on a ridge projecting to the JCcii river; but 
the portion of the hill occu])ied by the foitj'css, is separated 
fj'om the east and west ends of the ridge by two deej> ravinc.s 
that penetrate the hill almost to tlio level of the plain. Al- 
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thoiioli the up})or part of the hill occupictl hy the fort, cons»ist« 
of t])e iisuiil fivestone, tlic lower part, on the so\ith side atdeast, 

• towards the uiarkct-placc called Kalra, consists <jf a very fine 
pei’fect granite, with large concretions of red felspar. iAccord- 
ing to a manner of reasoping*usual with several mineralogists, 
Ave should call this granite in'amibmt on the sandstone, the lat¬ 
ter cK'cujp’ini? tlie Jiighcr and central part of the ridge. I will 
AotiUire to sav, that in the world there is not a more perfect 
graiille, nor one nhich has lesssthe appearance of stratification ; 
and it must he observed, that in many parts between the Sand¬ 
stone rangt* and tin* Ganges and Yamuna, there arc scattered 
small detaclied ])eaks of the rocks usually ca]k?d Primitive, as at 
the hill near Panda, already descrihccl. Peyond these* peaks ^ 
there is no rock whatever, until we come to tljc Ilimalya moun¬ 
tains. 

From Singha])ur, adjacent to Ajavgar, 1 proceeded in an 
easterly direction, through a nMrri>w valley^'for about four miles, 
to Vizramgunj, at the bottom of the m;un sandstone range of 
hills. lltTe, as the, name im]>lit's, had been a neat resting-place, 
witli a resta voir of water, and various accr>nimodatif>n.s fi)r tra- 
vellers. I’roin llie style of the huiidings, they would a])pear to 
have been erected by tljc Muliamniedans, and are said to have 
been destroyed out of mere wantonness l)v the last Marliatla 
oilieer slationeil at the ]dace. Frojii tills resting place, I aseend- 
ed the hill by a very bad road, but practicable for lofidod cattle 
or palaiKjuins, and coiulucted Avlth tcital disregard to art, as it 
leads straight up the steepest ascents. The total height is very 
considerable, perha})s five or six hbndred feel jierpendiciilar. In 
th(’ nilcldle oi" the way has bien another place oi‘ refreshment, 
built in the same style nith that heioAv, ifnd ])rol)ahlv also a 
^luliainmedan v.'ork. ^J’he hilli* hcr^ aboiind in SagAViin (Tec- 
tona graudis), and in a s])ccies ol‘ Diosju rus producing Abims 
(Fbeiius). 'fhe former, so lar as ^ can learn, never reaches to 
a size fit for use ;* the latter is novvhefe larger or better. 1’he 
tree is liy tlie natives called 'fenged ; it is only the black heai1. 
tliat is calk'd Abriiis,—a Persian term, from wliit'h our Fbony is 
derived; and I am well in brined that, in the Sangskritta, there 
is no term i'or this w'ood, ]jolished timber, it would seem, having 
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fjnterod little into the economy of the uncit'iit llinduK. Bam¬ 
boos arc also abundant bn these hills. * 

Tltc tableland above the ascent is moie level, and Irwr from 
rocks, than tliat in the Sh^tabad district; but, altlujuy-h I ad- 
vanced on it about three miles, and to within full \iew of the 
town of Panna, I saw not the slightest trace of cultivation. I 
did not proceed to Panna, Iwcause I foupd the jjeo]>le at work 
in search o£ diamonds, and'thus satisfied my curiosity without 
beirig obliged to remain a night destitute of comfort in the I'or- 
jnality of a visit m the Raj;*. 

The whole plain on the table hind for several miles round 
Panna in all directions, wherever it happens to be of a gravelly 
nature, is said to prixluce diamonds. In most ]iarts, tlie soil is 
very red, in others it has only a slight tinge of that colour, and 
is of a dark brown. This soil is Iroin two to eight eiibiis deej); 
and, wliere tlie diafhonds are 1‘ound, contains many small 
pebbles, a goixl tleal n'semhling some ores ol' ijon tJiat I have 
.seen in Bhagal])ur. The tli;inionds are found intermixed with 
lliis, but never adhering to .iny stone or pebble. The workmen 
lift up the gravelly eai'th in baskets, tl»rovv it into a sluillow pit 
lilted with water, and wash out the earth. They then .s])read 
tlie washed gravel thin on a smooth })iec.e of ground, and sejia^ 
rate the useless pebbles with their Inmds, moving eight or leu 
})ieees at a time,'So that no diamond c;m jiossibly escape their 
notice. Many days are thus often spent without success; but 
a very few diamonds in the year repay the workman lor his la¬ 
bour. The greater jiart of the diamonds are not wxjrth more 
th;in/>00 ru])oes A good many, Iioweve?*, are found worth 
from o()0 to 1000. •V ery few aie found worth above the l.-itter 
value. The Raja is said^ to have at ])rcsent one valued :it 
50,000 rujiecs; hut he has not been able to find a merchant, 
and lias placed the gem in the heiid of an image. I'he work¬ 
men assured me, that the-genenitioii of diamonds is always go¬ 
ing forward, and that they h;ive just a« much cli.-mce of success 
in searchinii earth which has bei‘n foiirieeii or filtcen years uii- 
examined, as in digging what has never been disturbed ; and, 
in fact, I saw them digging up earth which had ev’ideiitly b^en 


• The rupee coniaiae 1grains of silver. 
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before examinetl, as it was lying in irregular heaps, as tbrowii 
out after examination. 

Tlie Hajah has gtiards all around, and some watchisitilx aUi^nd 
the labourers; but no great precaution to hinder smuggling is 
apparent to the v isitor. The workihen I saw wefe Rajputs, and 
had every apj>carance of poverty. The men appointed to guarrl 
them were common soldiers, probably allowed two or three ru¬ 
pees (5 to 7.| shillings) a niontli, mid such as in the Conjpany‘'s 
government uould be open to every sort of peculation. The 
barbarous severity of the petty chiefs, such as the Raja isl^pro- 
bably, in a great measure, preients illicit dealing. The whole* 
diamonds are collected at one house, where they are weighed and 
sold to the merchants residing at I’anna. Tlie workmen arc al¬ 
lowed threc-foiirths of the value ol' those about tlie size of a pea or 
still smaller; two-thirds of the value of tliosc about the size of a 
hazel nut; and oiic-lialfof the value of llufee larger than a lilbert, 
but few of lliese are ftjund. Any man that pleases may dig, 
and it is said, tliat, on an average, about a tliousaud men are 
employid in the search. 

The* rock immediately under tlie gravel and earth, among 
■w hidi the diamonds are found, is a white granular quartz, evi¬ 
dently of the same nature with the sandstone usual in this range 
of hills, but rather too Itard to be cut for building. In many 
places, it is stained red, and contains more black sjxrts or dots 
than u.<«ual. On the ascent of the hill, the rock is white free 
sandstone, very fit lor building. 

Lexv, ISth March 1819- " 


Art. TS^.'-^Dcsertpium of the Patertt Sympiesometer or New Air 
Barometer. Ihf Am:xanijj:r Abie, lb’. R. S. Edin. Com¬ 
municated by the AulJior. ‘ * . 


My attention was first directed to the improvoinent of the Ba¬ 
rometer, with the view of rendering it susceptible of indicating 
any of those minute changes in the weight of the atniospliere, 
which might be supposed to arise from the action of the Sun 
and Moon. A very sensible instrument was obviously necessaiy 
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■ jfbr such a purpose; and I was therefore led to the idea of mea¬ 
suring the pressure of the atmospliere by its effect in compress¬ 
ing a coliiten of coiranon air. Upon constructing an instru¬ 
ment of this kind*, however,*1 found that the air was absorbed 
by the fluid with which it was inclosed, and that a gotjd and 
permanent barometer could not be made upon such a pruxciplc 
till this radical defect was removed. I therefore directed my 
attention particularly to this object, and succeeded beyond my 
most sanguine expectation, in freeing the Air Barometer from 
this great source of inaccuracy. 

']''he name of SympuHomeicr whicJi I have given to this im¬ 
proved instrument, is derived from the Greek words trvjui,mt^u to 
compress, and measure, tlcnoting the property it {vossesses 

of measuring the weight of* the atmosphere by the compression 
of a gaseous column. 

The principle of the ^ynipicsometer, wliich is represented in 
one of its foms, in Plate IT. Pig. 2., consists in employ¬ 
ing an ckstii fluid or gas, dilfcrent from air, and any liquid, 
excepting (jiiicl^lver, wliieh neither acts njx)n the gas vvhicli it 
confines, nor is perceptibly acted upon [ly llie air, to the* con¬ 
tact of which it is in sonic measure exj^osed. Hydrogen gas, 
azotic gas, oi" any ot‘ the gases not Hable*to be absorlxKl by the 
inclosing fluid, may be used; but 1 prefer liydrogen gas as 
‘-uperior to any otlier that I Jhave trieil. The liquid which an- 
swej’s best is an unctuous oil, or a mixture of unctuous and vola¬ 
tile oils. I consider dinoiul oil, adoured with anchusu root, 
as the most eligible. • 

The Symplcsometer consists of a tube of glass A II C, of about 
18 inches long, and 0.7 of an inch diameter inside, terminated 
alx)ve by a bulb A, about two inches long inside, and half an 
inch diameter, (but this will vary, as the in.strument is required 
to have a greater or lesser range); and having the lower extre¬ 
mity B bent upward, and expanding into an oval cistern C, 
open at lop. 


• When I conEtructed thi.'i infliniment, I was not aware that Dr Hooke had 
employed the compression of a column of air to measure the weight of the ai« 
ntosphere. The Synipiesomelcr, however, will be fouiijl to have no resemblance*' 
£p liis instrument but in tliis piu'ticuler. 
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The bulb A at the up]jer end of llio tube is drawn to a slciv* 
dcr thrcaj^, and is at hrst left open. In order, to introduce the 
gas and oil, I fiU the bulb and tube with quicksilver: Then 
liolding the tube horizontal, a coftimunication is formed between 
a gasometer, containing the gas to be used, and’ the slender pij)i‘ 
at the end of* the bulb A, by means of a flexible tube. As the 
tube is brought to a vertical |X)sitian, the ([uicksilver flows out 
till it descends in the tube to tlie level of the top of the cistern, 
and the gas enters to supply its place. The slender pipe is 
then to be sealed hcnttetically close to the bulb A, by a touch 
of the flame of* a blowjipc. 

The tube A B C is now to be inverted, and the mejrury 
poured out of the cistern C, allowing the column M'hich occupies 
the tube to run towards the bulb, to prevent the escape oi* the 
gas. The tube being again turned into a vertical position, 
the portion of quicksilver which rem&iHS is removed, by jxmr- 
ing some of the oil over it, and heating the gas until, by its 
expansion, it Jforccs the column of quicksilver which is left at 
the low'd' end of the tube, into the cistern; Aen, holding the 
tube nearly horizonlalf the oil will enter as tlu; gas cooks, and 
the remaining quicksilver may be ]K>ured out of the cistern (.\ 

Tlie inclosed gas which has tliiis been introduceil, cbangi’s 
its bulk, or occupies more or les.s space, according to the pres¬ 
sure of the atnios])lK're ujion the surface of tlie oil in llie cis¬ 
tern C. The scale vi n f*or measuring the change in the bulk 
of the gas occasioned by a ebauge of pressure, is l*orinecl (‘vperi. 
mentally, by placing tlie instrument in mi air-tight glais-t;asc^ 
along w'itli an accurate barometer and thermometer. 

The glass-ease is furnished with a condensing and exhausting 
syringe, by wliieli any derit^ity may be given to the inclosed 
gas, so as to supjiort a exiliunn of quicksilver in the barometer ol* 
28, 29, 30, or any other rctpiired number of inches. The height 
of the oil in the tube of the Synqilosonieler corresponding to 
these jxiints being marked on its scale*, and the spaces between 
being divideil into an hundred jiarts, these parts coiTcsjiond 
with hundredths of an inch, on the .scale of the mercurial baixi- 
ifllBter. 

As the bulk of the gas is altered by any i-bangc that takes 
'Hjlace in the temperature of the atmospb.ere, it is necessary t<^ 
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apply a correction on this account. For lhi^, ])urpose the prin¬ 
cipal or biaK>metric scale m n^ is maUe to slide upon anot|ier .‘.caJc 
op, j^’ed either‘below it or on one side of it, which is divided 
into degrees and parts, so as to fepresent tile change ol' bulk in 
(lie gas produced by a cliange of temperature under the same 
j>ressure, and corrcsjXMidiag to tlae degrees of a coinnuni Thcr- 
nioineler attaclicd to the instrument. 

This scale is constructed in the same manner as tlic scale of a 
common thermometer, by diauging the temperature of the bulh 
while the pressure is the same, and noting the range of the oil 
occasioned by it. 

In using the instrument, observe the tempcTature by the 
thermometer, and set the index which is upon the sliding Syin- 
piesometer scale, opposite to tlie degree of temperature upon 
the fixed scale; and then tlie height of the oil, as imlicateil on 
the sliding scale, will l)e the ])ressure of the air recjuiivd. 

When the height of one jdace above another is to be incasur, 
ed by tlie diminution ol' tlie jJivssure of the atmosphere, ano¬ 
ther correction is neccssarv to in.;ure jx-rfeel accuracy in all in- 
struinents indicating this change, becaujje the pre.->si.n'e *)f a 
colmrm t>f air of a given altitude varies according U’ its huundity 
or moisture. 1 h;ne tlierefort' adiled to Ihe Symjiiesometcr a 
Yiew Ilygronu'ler, which has rJready been described in a preceding 
article. See ])agc SS. 

In some of the Syinpiesometcrs wlTuh I have made, the .<cale 
Is divided into ])arts conespoiuling to tlie increase in bulk which 
takes ]>lace in the gas by tlie diuiinislieil pres-^ure ol' the atmo¬ 
sphere on ascending a given height, the temperature being {52’ of 
Fahrenheit. This .seale«is also Ibnned by ex})eriment, as follows : 
The instrument being plac ed in tlu^ glass-case as hel'ore dcserib- 
ed, increase the density of tfie inclosed air until it siipjxirt a 
column of quicksilver of {51 inelies, the temperature being {5.2". 
Mark this point zero; thenfroin die logarithm of {51 .subli'act .0100, 
and find the corresjKMuling number, which is 30.291; regulate 
the density of the air to siqijiort a column of quick.->il\er of this 
length ; number this point on the scale 100, and divide the 
space intolOO parts; each ])art will equal tlie increase of buU^,, 
or fall of tlie oil in tlie tube by ascending o4ie fathom. In the 
ikbovc pigjiner proceed^ by ting .OiOd itvm the logarithm 
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last found, and marking the points corrcsjxjnding to these 
sitics, until the scple is complete. 

By the above scale, the approximate lieight*will l>e given with¬ 
out the aid of a table of logarithms, by subtracting the number 
of fathoms indicated by the Sj^ipiesometer at the under station 
from tliat indicated at the upper station, the dilfcrence being 
the number of fatlioins which the one station is above the oilier. 

Precious to laying this instnraicut before the public, I wislied 
to have it submitted to a fair trial, by comparing it witli obsei-va- 
tions made in the same ship with the Marine Barometer. For 
iliis purpose Quintin Lcitch, Esq. of Greenock, the proprietor of 
the ship Buckinghamshire, obligingly sent one of the first 
which I had made with this sliip on her voyage from the Clyde 
to the East Indies, in the year 1816; find the following is the 
report given of the instrument by the late Captain Christian, 
the commander, on his return. 

“ I am glail to say that I consider your Barometer a valuable 
instrument at sea, having given it a fair trial on the outward 
passage to India, by keeping a correct register of it, as well as 
of the common Marine Barometer, taken cveiy tliird liour, 
night and day, during tlie passage; and I not only found that 
it was fully as sensible of the dianges of the atmosjihere as the 
other barometer, but that it had a great advantage over aJJ 
barometers 1 have ever seen used at sea, mtmely, that of not 
being in the small c‘st degi'ec affected by the motion of* the 
ship, which will often make the quicksilver in tlie comnioi^ 
tube plunge, or rise and fall,u in such a degree as to make it 
very difiicult to come within at least, one or two tendis of an 
inch of the truth, even in the largest «hips. On the passage 
home I also found it very correct in tlie indication of the winds 
and weather.” 

An opjxirtunity of trying the Sympiesoracter in a very difleront 
climate occurred last year, ‘when the Expedition under Captain 
Koss sailed to the Arctic Regions. Lieutenant Robertson of 
the Isabella kindly undertook the charge of this instrument, and 
regular observations were made every four hours with the Syni- 
piesometer and Marine Barometer, the results of which were 
highly satisfactory. The observations commenced on the 24th of 
April, in Nortli latitude 51“ 39 j and longitude 1“ T E,; and were 
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Mndnucd to the latitude of 76^ 50' N. and during the return of 
the Ex]mlition to Deptford till the l.Sth of November. These 
observations, in the form of a graphical roprcsentation of the 
progress of the Sympiesonieter afid Marine Bamnieicr, have 
been published in Captain Ross’s Account of the Expedition, 
^nd will enable navigators to form a correct esliniate ol' the re- 

ivc value of the two ingtruments *. 

The following t» Captain Ross’s official report upon the Sym- 
pioHometer; 

“ This instrument acts as a marine barometer, and is certain¬ 
ly not inferior in its powers. It has also the advantages of not 
being affected by the riiip’s motion, and of taking up very little 
room 111 the cabin. I am of opinion that the instriinient will 
supersede the Marine Haroineler, w hen it is better known.” 

Lieutenant Robertson, in a letter to tlu; Honourable Cap¬ 
tain Napier of Merchistoun^has s])okcn ol‘ it in ilic folioiving 
manner: 

“ The SArmpiesometer is a most excellent instrument, and 
shews the w'eather far lietter than tlie Marine l\«roineter. In 
short, the barometer is of no use compared t^ it. Ii‘ it has aifv 
fault, it is that of being too sensible of small cliunges? which 
might frighten a reef in Avhen there was no occasion for it i but, 
take it altogether, in ray opinion it surpasses tiie mercurial .ba¬ 
rometer as much as the barometer is superioi- to liaving none at 
all.” 

I haA-^e also had it in my power to malce trial of the Sympie- 
someter on coasting A'oyages, through the favour oi my friend 
Mr Stevenson, Engineer to the Scots Ijigluhou.se Board, avIio 
placed one of them in the cabin of the Lighthouse Yacht beside 
a good marine barometer. Along witl^ a register oi' both instru- 

• AVe have now before us a copy of these observations, both in a tabular and 
projected form. The superior deJiracy ol^tljc Syinpiesomctcr is very remark- 
able. It frequently exhibited variations in the pressure of the atmosphere 
when tiic Marine Barometer was perfectly stationarj, and thus predicted 
changes in the weather, when the other instrument gave no indications at 
all. AVe have likewise seen the observations made with the Sympiesometei by 
Captain Balling, of his Majesty's ship Nimrod, who has expressed the highest 
opinion of the superiority of the Sympicsometer. On one occasion in particular, 
it enabled him to make successful preparations against a storm, which was not 
indicated by the Marine Barometer. Kb. 
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mcnts, extracted from tlio ship's log-lKiok, lie has favoured'iiJC 
with a couununication, which states, that, after an experience 
of two years, tlie Synipiesometer affords the most delicate and 
correct induations of the wdhtlier and that it is a great fa¬ 
vourite on hoard, being commodious even for the smallest ca¬ 
bin, and at tlie same' time easily read off.” 

“ 'J'lie master, mate, and stewartl of the Light-house Yadii, 
{Mr Stevenson adds), give such accxiunts of the utility and 
comeniency of the Sympiesonieter, as ai’e well calculated to 
recommend it to the attention of those sailing in vessels of the 
smallest burden. It is now in use in the service of the Com¬ 
missioners of the Northern I.,ights, on Ixiard the Light-house 
Yacht, of 80 tons register, and the Pharos, or Bell Rock Ten¬ 
der, of 45 tons.” 

Ljjixul’iigii, March 520. 1810. 


Art. X .—Method of Weighing Anehorai used hy the Natives etf 
the Coast Coromandel. Communicated by the Authoi-. 

When his IMajcnty’s ship iVIiuden struck upon the Cole- 
roon shoal, on the coast ol’-Coromandel, in September 1814, 
a bower anchor was laid out by the boats; but after the shi]> 
was hove off, tbe.se were found insufficient to raise the anchor 
off the ground ; and the water being too shallow for the shi]) to 
upproacli, it became necessary to resort to some other means of 
elfecting this object. Wliilethe officers were con.sideriiig which of 
the ordinary expedients vas best, the master-attendant of Porto 
Nuovo, who had come on Ixiard to ^ive bis a.ssistance, suggesL 
ud that the natives should be allovi ed to trv the method in com- 
moil use amongst them for iveighing anchors. I’liis jiniposal 
was immediately agreed to by the Admiral, the late Sir Samuel 
Hof>d, whose ardent and inquiring mind caught eagerly at every 
thing new, whicJi jiromised to be of use in his jirofession. 

TJio natives were supplied with a number of .spars, such as 
topmasts, jil)-booms, ke. These they laslied together, so as to 
figm a raft in the form of a rude cylinder, between lliree and 
■four feel in diaiheter. Hound the middle of this, tliey wound 
pR' buoy-rope of tiie anchor, and made it fast. Thirty ainaU 
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t%)pc.s, vrorc now niatlo fast to llic spar, and passed round it se- 
veial limes, in an opposite way i’njin that in which the buoy-rope 
had bc-en wound ; thus forming? what arc technically called “ slew- 
ropes,’’’ (turning ropes). Sixty ()f the natives now mount¬ 
ed the spar, and, having taken hold of the ropes, hauled 
u|Km them so as to turn the spar'round In a short time, the 
buoy-rojK^ became tight, which prevented the further rotation ol‘ 
the spar. All the slew-ropes being now' rendered ecpuilly tight, 
AV('re held firmly in both hands by the natives, who stood 
. erc'ct, and in a line, along the top of the spar; and, upon a 
w'ord ol' command being given, the whole party threw' them¬ 
selves suddenly baekwaids, so that they all fell flat on the surface 
of the^w'ater at the same moment. ]Jy this operation the sj)ar 
was made to ])erform one ([uartcT of a revolution ; but this of 
’course did not start the anchor, though it made the buov-ropo 
so tight, as to reejuire a considerable force to ])rcnc'nt the .spar 
from turning back again. Tlie next turn was made bv the al- 
tei’uatc pairs of men rc^naining extejided on tlie wafc'r, wJiile llic 
ri'St graduallv climbed up to tlie top of the spar, bv means of 
the slew-ro})es. Having reached this ]>oint, and having draw’j 
their r(jj)es c(jnally tight, they again threw' th^mselves on their 
backs, while tliose who were already down, merely took in the 
slac! as it isjtormcd, of their roj)es; that is, kept them imiform- 
iv tense, while the spar was'perfonnij)g another quarter revo¬ 
lution, by the effort of tlie number who had climbed up. The 
same thing was repealed, abvays by half of the j)art\, till tlie 
anchor was fairly lifteil off the ground. As s(X)n as tliis was 
accomplished, the whole of tlie iialiies continued striiclied on 
the water, while tlie Ixials tcTwed the spar, together with tlie 
anchor, and all the apjianftus, into deep water, where the ship 
lay; and the anchor was then hov^' upnn the iisn.iJ wa>. 

The anclior in qiu'stion welghctl alxive three tons, and was 
imieh heavier than any wliieh ll^e natives had t'ver before 
•raised. They complained much of this circumstance; and in¬ 
deed, it had neaVly cost them very dear; for, when they had 
nearly riaiehed tin* ship, some of them, eilluT becoming tired 
or frightened, let go their n»pes. I'his threw aiiditional weight 
U])ou the rest, who in their turn, hetioming alarmed, also tjuiiled 
their hold. In an instant tlu* anchor sunk to tfse Ixitlom, and 
by imw'inding the Imov-rope gave the spar so lajild a rotatory 



Method Wm^mig Ai^ore^ 

motion that $ome of Urn natives were actually carried repad 
along with it, 1>ut' happily no one was hurt. 

med&od above described ^ weighing anchors, tliongii a 
rude <Mne, is neverthele^ foWKied m good prindides, and in ihr 
hands of an intelligent seaimm, might perhaps he simplified and 
perhaps rendered pracUcally bseful. A prejudice, however, pre¬ 
vails too generally at sea against every, new operation of seaman¬ 
ship ; and this is tlic more un^nlunatc, lance all experience shows 
tlic importance of adding to the number of? those resources 
which, from the various nature of the services on which he may. 
be employed, and Uie unforeseen accidents to which he is li¬ 
able, the prac^tical seaman stands so perpetually in need. It 
is true that tlie expedients in common use for raisyjg an¬ 
chors are numerous; but a case may easily bo conceived in 
which none of these methotls will answer tlic purpjse ; and the 
anchor, as is frequently the case, must lie abandonwl. On suc h 
an occasion, tlie Ibregoing mode*; or some modification of it, 
might he resorted to, in/ordcr to avoid such ati ulteriiaii\ e. 

It would be easy to counteract the tendency which tlic spar 
has to turn back agaip, after the anchor is lifted off the ground, 
by having two buoy-ro]K's instead of one, and passing them 
round the spar ip opposite xeaijs. It is dear that, when tlie sj)ar 
was made to turn by tiie action of tli^ men falling down, one of 
those rojies would become slackened; but, at the end of each 
pull, or quarter turn, diis slai'kcned rope might be drawn tight, 
and then the whole strain exerted by the men might lie re- 
movctl with safety; since the anchor would now hang by twi> 
ropt's, wound round in opfiosite directions, and would, thert'forc. 
have no more tendency, by its weight, to turn the spar oiu' 
way, than the other. Practically C(X), this would be service¬ 
able in other respects, ^:is it* would enalile the whole number 
of men to be employed at each pull, instead of one-half: and 
where there i.s the leasti swdh it is obvious that some contrivjinee 
of this kind is indispensable. 

It iilav be objected to this metlwKl, that it can only be put in 
practice where' a set t)f amphibious workmen, like those above 
described, arc to be found. But it would not be difficult to 
form a watci- wind las, which should be worked by men in boats. 
In constructing the raft round w'hich the buoy-rope is to pass^ 
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numb^ of handspikes^ capstan bars, or other levers, might be 
Inserted and left standing out, like handspikes in a wiijidlas on 
board ship; or th^ levers, instead of being lashed in {doiig with 
the main spiirs of the raft, might be attached to the outside, and 
made to act as in the power familiar to the pnu tical seaman, 
under the hame of the Spanish windlas. In this way, the use 
of slew^-ropcs would be superseded ; and, by lengthening these 
levers, the power might be increased at pleasure. It ought not 
to Ik; forgotten, that the smaller the diameter of the raft, com¬ 
pared with the length of the levers, the greater will be the power 
of purehasing the anchor. In )jractice, therefoiv, it may he ad¬ 
visable to make that j)art of the raft over w^hich the buoy- 
roj>^ passes, m small, and those i)axts which bear the levers, a» 
large as possible. 


AiiT. XI .—Examination (^somc Compounds lehich dipcnd up¬ 
on very weak Affinities. By Jacoh Bkrzklius, M. D. F. R. S. 
and corresponding Member of the Institute of France. (\)m- 
niuuicated by tlie Aiitlior. * , * 

So long as we confine our adention to •those combinations 
which owe their existence to very strong chemical afiiuities, we 
find a striking simplicity and a con.stant an.*tl(»gy in tlicir compo¬ 
sition : but, if we begin to examine those combinations which 
depend upon weak alfiiiities, we find, that, a.s w^e proceed, the 
iikkIcs of combination continue to increase in number and intri¬ 
cacy. Salts formed by the union of strong acids, with salsifiablc 
bases, belong to the former of these classes ; whilst a great part, 
of the productions of the mineral kingdom, wdiere bodies slightly 
electronegative perform the i‘un«ti()n*of acids, belongs to the lat¬ 
ter. This class includes al.sclf some other very weak combina¬ 
tions ; those, namely, which lake plaac among compound mole¬ 
cules of the sec<3nd or third order, and which form salts of a 
double, sometimes perhaps of a triple base. It is sufficiently as¬ 
certained, tb.at chemical affinity rapidly diminishes as fhe num.. 
ber of combining atoms nugmc'nts. Thus, the affinity of com¬ 
pound niolecules of the first order is much wx'aker than that of 
elementary bodies; and the diflercuce bci3vccn the affinity ex- 
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rrted by molecules of the secoud oi tlcr, smd that exerted by 
lecules of the first, is iniinenscly ^realcr. Now, it is preciselynj 
•the study of these decreasaiijr aflinities wltidi forms the object t)f 
iiiiuoralojrical chemistry, and without which, that sconce eau 
never arrive at any higher degree of j)erf‘ection. The atteiti])t 
to prove that the combinations which coustilutt* mincTuls have 
l>ecn formed under the same laws wliich regulate the union ot‘ 
clementarv substances in our laboratories, has met witli a degree 
of success, huHiciont to remove all doubts concerning the aeeura- 
cv oi’ its ])riiiei])]e: but in order to reduce the results of not a 
few \nincral analyses into conhxrmity witli these laws, the sup¬ 
porters of this opinion have lieen obliged to admit modes of ctnn- 
bination, to wliich the chemistry of our laboratories ofl’ers no¬ 
thing analogous; and it luis beim found, in geniTal, that com¬ 
pounds in the mineral hingtlom consist of a greater number of 
molecules than rvi' liave it in our ptnver to combine by artificial 
means, 'flie reason of our inabilityHo form such combinations 
iu)t. that weak {iffinitics arc inert in our exjXTinients; but that 
they are dcstroycxl by those greater forces of which avc are oh- 
liijed to make use, in order to obtain the comliinalions in an iso- 
lated stale. Ilitlierto few trials have been made to produce ar¬ 
tificial compounds {^nalogous to fossils; hut I am fully persuad¬ 
ed that sue]I attempts will succeed, to a degree beyond what is 
Imped for in the jiresent state of science. 

In my experiments u])on the coinpositicm of silica, (AfJtnndl. 
i Ff/sth litrui i!^r, tom. v, p. 500), I have proved, tliat il' alu¬ 
mina, silica, and an excess of tlic carbonate of p)lash, be mixed 
tiigetlicr, and al'lerwards liea'ied in a crucible of jilatina, till the. 
mass has been, for some lime, in a state of fusion ; we shall ob¬ 
tain a saline mass, of which water dissoTves a portion, and leaves 
a portion inulissohed, in rile fpnn of awhile powder, wliich 
may he called felspar with an excess of base. This jmwder is 
eom})oscd of silica, alumina anc^potasli, in such proportions, that, 
the alumina contains three times tlic oxygen of the potash, anil 
t/ie silica contains a (juantity of oxvgcn eijual to that of tlic two 
bases fogt'ther. I’liis substance, then, in reality, being felsjxii’ 
dt-prneil ol’ Iwo-llilrds of its silica, hears to it the same relation 


* Es‘!ai/i iin PlyiirSf^ClKmintry and Mincrafa^, a Swedish Journal conducted 
i)y tici'rclins and Ilisin^er.—Ta*sh». 
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I which,neutral sulphate of alumina bears to the subsulphate. 
It is evident, fVofti the very operation by which this compound is 
produced, that it must haye an excess of its bases. If, on the 
other one portion 'dT.icaugtic poUish Ijc .made to saturate it- 
sedf Vrml^^ure alumina, and atiother portion with silica; and if 
(1 k‘ i(»rnidr of these solutions be pjured, drop by drop, into the 
latter, without however prodjntating all the sili{;a, we shall ob¬ 
tain an abundant precipitate, which contain,* alumina and jxj- 
tash in tile same mutual relation as tlie preceding otmipound, 
but united with a double ptirtion of silica; in other words, the 
silica contains twice the oxyget> which exists in the bases. And 
this is exactly the composition of vesuvian, 1 have not yet at- 
icnpted to jproduce fels}mr by artificial means; but I have 
reason to lielieve, tliat it ctmld be accomplished by digesting tlie 
preci]Mtatc just mentioned in a solution of silica Ijy water It 
is very evident that our knowledge of miiieraJs w^oultl gain a 
much Iiigher degree of certainty, if by sj^ ntliesis we could con- 
hnii our analytical results. 

In several double silieiates, we find one of die two comjxmcnt 
euliciates saturated witli silica, in a higlier degree than the c^her. 
Such, for example, is the composition of *emeraltl, in whicli the 
glucina contains a quantity of silica double of tliat combined 

witli the alumina —Be Si^ + 2 AJ Si*^. In ^wphyllite, the po¬ 
tash is combined witbi a dose of silica double of that w'ith which 

the lime is combined = K Si ^ + 8 Ca Si*.-|* It w'ould l>c a simi- 

* This espressLon requires explanation? I have shewn {.Afh. i Fys. Ktm. ^c. 
tom. V. p.,490) tliat, if crystallised boracic acid be made to absorb a quantity of 
duo-sUiceous acid, and if thesa acids be then extracted by means of caustic anunu- 
nia in great excess, the silica which remains is visibly soluble in water, and 
plainly decreases by lixiviation. No ttuoric or boric acid can be discovered in it; 
and the water which holds it in solution, does not act uiion the vegetable coloui's. 
It does not lose its solubility by boiling; but, when dried, it is soluble no lunger. 
If, in a vessel of water saturated with silica, two small cups, the one containing 
artificial vesuvian, and the other silica in a state of solubility, were placed conti¬ 
guous, it may be presumed that the former would be converted into felspar; 
since tlie silica, w'hich it might extract from the water, would be continually re¬ 
placed by the latter. 

M. Berzelius is generally known to have demonbtrated, that, (with the 
exception of those substances which have axote or pltbsphoriw for their bane) 

VOL. J. XO. J. Tj',^ 
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Isr case, if wc should hnd a combination of an acid 8ul{dia|te with 
a neutral one, or of a neutral sulphate with a sub-sulphate. 
However, the class of double salts, formed by strong acids, has 
not hitherto presented any instant of such a combination. 
Whence it is dear, that the discovery of a double sdt, analo¬ 
gous to these, and capable dt being produced in our laboratories, 
is of great consequence, for the, support it affords to tlie ideas 
which wc have formed respecting those combinations, and to the 
formulas by which we express them. 

Ai'titicial double salts usually contain only two salts, which 
have either tlie base dr the acid in common. Hidierlo wc have 
discovered only one salt, composed of three different salts; it is 
obtained by saturating with ammonia, the triple acid composed 
of the muriatic, sulphurous, and carbonic adds; and, besides, 
the nature of this triple salt is imcertain, on account of the dis¬ 
putes which subsist with regard to the nature of its acids. In 
the mineral kingdom, on the contrary, we find a great number 
of siliciates, witli triple and quadruple bases. It is plain, tliat 
il‘ these triple salts are not, in fact, mere mixtures, they must be 
considered as composed of two others ; each of which allows itself 
to be again decomposed into two others, and so on to their simple 
elements. It follow?, therefore, that a triple sdt .of this kind 

tn any chemical camjicMH, of acAtcA all the ingredienta .tfimitain oxygen^ the oxygen 
etntained by one of those ingredients is an iijbiQUOV PAKT (f that coaipined 

by each of the others. Upon this principle, epnitbined with the Atomic theory, 
of which it foims an extension in the highest degree important to chemical 
■clencc, M. Bci zeiius proposes to found a new and expeditious method of repre¬ 
senting the nature of compound bodieg. Bach radical, or elementary substance, 
is designated by the initial letter of its Latin name, whilst the dots above at indi¬ 
cate the number of doses which that radical contains of oi^gcn. Thus, the for- 

C 

••• SM 

mala. Be Si 1 -f 2 A1 Si ^ signifies that (1 atom of beryllium with 3 doses of 
exjrgen, or) 1 atom of glucina form * a confound with (4 atoms of silicium, each 
flf which contains 3 atoms of oxygen, or with) 4 atoms of silica; that (1 atom of 
alominium with 3 of oxygen, or) 1 atom of alumina forms a compound with 
S atoms of silica; and, finally,*that tke former of these compounds unites 
with 2 times the latter, to constitute the emerald. The second formula, 

eee •• 

K Si t -f S Ca SiO, denotes that (1 atom of kallum with 2 of oxygen, or) 1 atom 
of potash forms a com|xnind with 4 atoms of silica; that (1 atom of ciJcium 
with 2 of oxygen, or) 1 atom of lime forms a compound with 2 atoms of silica; 
MMi that the former eom pound. In opophyllite, is united to 3 times the latter. 

* TaaNK. 
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l^lnust lie composed either of two doiihle salts, which have erne of 
their bases in common, or ol a double salt, combined with one 
or more molecules of a i^bpa^le salt. In more general terms,-it 
must be ccanposed, either ctf* typo compound bodies of the third 
order, or of one comjxmnd body of the third, and another of 
tlie second older. Ihit at present we know not the number to 
which (he orders of compound atoms may am<junt, or how many 
atoms of the second order may meet together in the same com¬ 
bination. 

Another circumstance ab<iut which w'e have obtained no cer¬ 
tainty, occurs in that species ol combinations, into w'hich one of 
the ingredients enters only in vciy small quantity; such, for 
e»am])]e, as plumbago, in which one molecule of iron must be 
combined with about 200 molecules of carbon. It is very diffi¬ 
cult, in such cases, to distinguish between a foreign mixture and 
an actual conibination. In analytical experiments upon mine¬ 
rals, those bodies which appear only in very small quantities, are 
generally considered as adfcidcntal. j\nd although this principle 
may sometimes lead to erroneous results, it is advisable to adopt 
it in cases \^■hcre its inaccuracy lias not a certain degree of ♦pro¬ 
bability ; because without some such help, our researclies would 
he enveloped in endless difficulties. Afte* obtaining a general 
acquaintance wdth the subject, it will be easier to rectify the 
mistakes which may have happened in particular cases. 

Examination of a IknibU Carbmiate, having a Base of Pot¬ 
ash and Magnesia .—Carbonic acid bears a rcsemliJance to silica, 
oxide of tantalum and oxide of titanium, in the iveakncss of 
its affinities, and in having a greati'r tendency, than the strong 
acids, to lorm compounds analogous to those of silica. The 
double salt which we are now to describe, is a proof of this.— 
A solution of bi-carbonate of pwtasliVas mixed (slightly in excess) 
with a solution of the muriate* of magnesia. No precipitate was 
formed ; but some days aftervwards,,a salt had arranged itself in 
crystalline gi-oups, upon tlie bottom and sides of tlie icssel. 
When first separated from tJio liquid, this salt had no tasie, 
but a few moments afterwards it bocfuno alkaline. In pure 
w^atcr it appeared insoluble at first; but some time after it fejl 
into powder, and the water dissolved carbonate of potasli fixMii 
it, leaving carbonate of miigncsia undissolveS. When heated 
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the l)oiling temperature, it lost the wnter oi' crystallisation, be- 
came ojjaque and of a iriilk-%rhite adoiir, but did not cliange iW5 
form. At a more elevated temperatuj’e it softened into biislersy 
which gave out carbonic acid gas. By roasting, it was half 
melted, and accpiirwl a strong alkaline taste. 

This salt wa^j analj ^ed in the folioM’ing manner. It was intro¬ 
duced into a l;ulb oi* glass, formed at the «id of a baromt'tric 
tube. The huJ]) had bt'cn weighed vhen empty, and its weiglit 
w'lieii charged, served to determine the weight of the salt widely 
it contained. The tube was then std’tencd, at the distance of 
an inch from the bulb, and drawn into a very slender sliaak, 
which, being bent at the same time, formed a species of coruute. 
It was next attached, by means of a tube of elastic gum, to 
a small recipient made like an cnameller’s lamp. This re- 
(.ipieiil ended in a shank e<iually slender, and was connected 
by an elastic tube, with a somewhat larger recipient, which was 
filled with dry muriate of lime. These two recipients, w ith their 
attached tubes, were welglieil. The salt was then heated in 
the bulb l)y the flame of a spirit-of-wine lamp; and the heal 
was continued till the mas.s had been red, for a quarter of an 
hour. By this j)r<x;ess, all the w'ater, and a jiart of the carlx)- 
nic acid were expelled from the salt. The w^ater wUs, of course, 
retained by the apparatus, while tlie acid escaped int(j the ah’. 
To determine the quantity of this water with all possible ac¬ 
curacy, the neck of the small cornute was cut by a dia¬ 
mond ; tile carlvinic acid wdiich remained in the ajiparatus, 
was extracted at the end of the ilscqnent, and the two I'eci- 
pients nirli tJioir seginont ol’ the tube were weighed. To cut 
the tube is a necessar}' precaution, because the small droyi of 
Avater that ahvavs adhere.s to the end of it, which enters the 
recipient, would otherwise eVapo our notice. The segment of 
the tube yvm tlien detached, dried and weighed anew. The 
difference between its wx*iglit and the weight h'lst observed, 
gave what tlie two recipients had gained by the addition of tht; 
watc’i’: 100 parts of the suit had yielded 31.24 parts of water. 
Of tlie salt, 100 other parts, when weighed, after being 
heated to incandescence, in a crucible of platina, left 42.6*2 
parts of half-melted salt. Cold "w'ater, when added to this rc- 
Miluum, dissolved carbouah^ of potash from it, and left caustic. 
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Sf taaf^esia iindlssolvcd. This last remainder, when collected up¬ 
on a filter, washed, dried and heated lo redness, weighed 15.74! 
parts. The alkaline liquid existing in the waters of lavage, 
was saturated with nniriatic acM, in an apparatus calculated to 
avoid all loss from cflervt'scencc. Being afterwards eva}v>ratc(l,and 
exposed to the continued actitm of heat, it left 29.48 pfirts of mu., 
riate of potash. Water, when added to this mass, formed a turbid 
.solution of it, from vhich a dro[) or two of caustic potash still 
precipitated a small quantity «f magnesia, which, when sepirat- 
<’d and heated to redness, was foujid to weigh 0.25 jjart.s. Con- 
?H?quent]y, the whole of tlie magnesia amounlcHl to 15.99 parts. 
But as these 0.25 parts of magnesia were princijially muriate of 
mdgnesia, a deduction of 0..58 mu.st he made from the 29.48 
parts of muriate of potash ; tlie exact quantity of tvhich salt is, 
hence, 28.9 ]^artB, containing 18.28 parts of pun’ potash. 
Wherefore the analysis ofethis double stilt gave. 

Potash,.18.28 

l^lagncsla,. 15.99 

Carbonic Acid*,... 34.49 
AVater,. 31.34 

But in order to appreciate this result, wejmist know not only 
ihe composition of magnesia, but also tliat of the crystallised car¬ 
bonate of magnc.sia, and of the (Ty.stallisod bicarbonate of potash, 
■with as much certainty as wc know that of caibonic acid or of 
potash. In some experiihcnts, which I published six years ago, 
iqx)n the composition of magnesia, 1 had found that it contains 
from 38.8 to 39.8 per cent, of oxTgen; hut, a.s a tliHerence of 
1 per cent, is too great for being attributed to an ordinary error 
of observation, I detemfined to examine the |)oint anew, and to 
tiy, if jxissible, to render it stilly mor« exact. The usual im-thod 
is very simple. Wc dissolve given weight of pure magnesia 
in sulphuric acid, likewise pure,^ Imt diluted; we evaporate the 
salt obtained, heat it lo redness, and weigh It. 

As on several occasions, I had found, in analysing minerals, 
that magnesia exerts a very strong affinity to silica, which the 
magnesia, recovered from the sulphuric acid by muriatic acid, 
and evaporated, always dejiosites before drying, in a gelatinous' 


* Comprehending a small loss, which could not be avoided, 
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fonn ; I thought it requisite to prepare the magnesia for theses 
cxjx'i’imcnts, in a manner which should entirely secure its purity 
Ironi silica. I dissolved some sulphate of magnesia, and added 
to it, first a few drops of caustic ammonia, and afterwards a few 
drops of oxalate of ammonia, but the licpiid continued limjnd. 

I then precipitated it by a boiling solution of pure carbonate of 
potash; die jirecipitate, being carefully waslied, w'as dissolved 
by water strongly impregnated with carbonic tieid gas; and this 
solution was next filtered and boiled for some time, till the mag¬ 
nesia Avas again precipitated. From 10 grammes of caustic 
magnesia thus purified, when dissolved by pure dilute sulplui- 
rie acid, and evaporated to dryness, tlie product lieing maintain¬ 
ed at a red heat for a quarter of iin hour in a crucible of platinu, 
by the flame of a spirit-of-winc lamp, I obtained 29-S9S5 grammes 
of suljiliatc of magnesia, soluble in water, without any appre¬ 
ciable residuum. n 

In several experiments made before I had adopted this me¬ 
thod of purifying magnesia, 100 parts of caustic magnesia con¬ 
stantly produced 293.2 parts sulphate of magnesia; but the salt 
obtained, after its sdiution in water, left always a residuum, con¬ 
sisting of magnesia mixed with a strong dose of oxalate of man¬ 
ganese. 

According to the experiment which I have just detidled, 100 
parts of sulpliuric acid are saturated by 51.55 parts of magnesia, 
Avhich must therefore contain 19.954! parts of' oxygen. But 
51.55: 19.954 :: 100: 38.708, agreeing very neiuly with the re¬ 
sult of my former experiments, in which I had found 38.8 parts 
of oxygen. 

The experiment whidi, in my former investigation, had given 
39.8 parts of oxygen, consisted in decomposing a given weight 
of sulphate of magnesia by mdfriatc of barytes. I thouglit it 
worth while again to examine tlJc analysiKS, and for this piirpisc 
I made use of the pure ''sulpKate of magnesia obtained in the 
preceding experiment. I then found, to my great surprise, not 
only that the precipitate gave indication of more sulphuric acid 
than the salt had contained, but also tliat tlie quantity of this 
precipitate varied in different experiments. 10 grains of sulphate 
of magnesia should have produced 19.2 grains of sulphate of ba- 
.rytes; but I obtained frofti 19.64 to 19.81 grains. Having re- 
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pcated the experiment four rimes with every neoc6sai*y precau¬ 
tion, I began to suspect that tlie sulphate of barytes had not 
been sufficiently, washed, i had continued the purification, till 
the water which jmssed had «ntirdy ceased to become turbid 
on the addition of sulphuric acid. Ujxjn repeating the experi¬ 
ment once more, I t(x>k some drops of tlie water of lavage no 
longer containing barytes, and evaporated them in a spoon of 
platinaa method which I sometimes follow for discovering 
whether a precipitate is suffici*;ntly w^ashed. There remained a vi- 
sible spot. Having next tried the waters of lavage by nitrate of 
silver, I found muriatic acid in them. I continued to wash the 
prcciiMtatjC with boiling water added each half hour during four 
days, and the acrion of the nitrate of silver was constantly the 
same as if the water were dissolving a muriate very sparingly 
soluble, I evaporated a gi'cat quantity of the water, and ob- 
fciincd a small residuum,,which, when exposed to the continued 
action of heat, lost its solubility, and shewed itself to be magnesia. 
A small quantity of mi||^te of magnesia is, therefore, through 
chemical affinity, deposited along with tlic sulphate of barytes, 
from which it cannot Ihj entirely .separated by water. ITavipgfescer- 
tained this fact, I took the precipitated sulphate from the filter, 
digested it in muriatic acid, then filtered and washed it anew. 
The excess of muriatic add was soon removed, and the liquid 
which passed afterwards continued to act upon the nitrate of sil- 
Tcr, in the same weak degree as bijfore the addition of the mu¬ 
riatic acid. Having finally dried it, and heated it to redness, I 
found its wdght to be 19.44 grr^ns, which is 0.2{56 grains more 
than I ought to have obtained. This proves, at all events, that, 
by the analytical metljod in.question, no result worthy of confi¬ 
dence can be obtained. 

I have several times obserTed, *that when one mixes the sul¬ 
phate of a wx'ak base with nluriatc of barytes, a portion of this 
base is precipitated along witif tlie barytes, corabinecl in such a 
way as no longer to be separable even by an excess of acid. If, 
for example, we mix the sulphate of iron or of cop])cr with mu¬ 
riate of barytes, the sulphate of barytes ])ccomcs, by calcination, 
reddish-yellow in the first case, and greenish-yellow in the last; 
with the sulphate of cobalt it becomes r^'ddish. In all these 
• casesj we must begin with acriiig upon the oxide, if we wish to 
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discover the exact i|iiantity of the sulphuric acid. It is wdf 
krn)\vu, that the oxides of gold and platina allow themseivt's to 
be eulirely precipitated, ii‘, Uj^a ol‘ their ■stdutioiis and t>f 

si:l])liunc acid, we add muriate of barytes. I know not the na¬ 
ture of that affinity by which tlic .sulphate ol’ barytes carries these 
oxides along with it. 1 tl{u*e not hazaixl any coiijec'turc resix'ct- 
ing the nature of their union ; but it does not .seem imj)robable, 
that several 8u])stanee.s, which in mineralogy are eoiiadored as 
foreign, may have been intoulucAxI bv a .similar affinity. 

ilut, to i‘etiirnfrom this digression, to examine the analysis of 
our d(juble salt:—I have said that we ought likewise to know 
the eom|K).sition of neutral carbonate of magnesia., 1 prrx-ured this 
salt by allowing a solution of magnesda in liquid carbonic acitl tix 
evaporate .spontaucou.slv. The carbonate deposited itscli' on the 
bottom and side.s oi' the glass, in the form of small pdlucid cry¬ 
stals, which I dried upm blotting paper- The dry sfilt was next 
intrfnluced into a small apparatus, such as I have already de- 
sc’ribetl, and heated by the flame of a ^irit-of-wine lamp. At, 
the first application of the heat, the salt gave out a great quanti¬ 
ty of water, and Ixscajpe milk-white, but j^reserved the form oi* 
its crystals. Thi.s salt ha.s the property oi* efflon^scing in tirr 
air, w'liere it loses its water of crystallization, witliout losing any 
part of' its acid, as I have provetl by a direct experiment. I 
make the observation in thi.s jfiace, !)eeause itraiglit be imapiied 
that the efflorescence of the salt w'a.s in reality only a Lransli>rnia- 
lion of it into nmgnr.sia alba. 

The salt contained in the smqjl comute wras koj)t in the flame, 
till it had be^'n red for a quarter of an hour. The two recij)i- 
ents h.'id gaiiuxl tiS.9 y>er cent, of water. .The gla.ss bulb whicli 
held the magnesia w’as anew ex}x>sed to a stronger heat, in a. 
crucible of pkatina, amf)ng burning coals. There remained in 
it 29.6 per cent, of magnesia, entir/ly (le])rivcd of carlx>mc acid. 
The loss, 61..') per cent., w'as tficrefiprc carbonic acid. Tho 
p>rtions of oxygen contained in these quantities of magnesia,, 
carbonic acid, and w ater, are 11.457, 22.89, and 34.36; or prt)- 
portional to 1, 2, and 3. Gonsequently, tlic acid contained 2, 
and the water *3 times tlie oxygen of the base. The oompjsitiorii 
of neutral carlxmale pf magnesia may therefore lie expi%<^l bw- 
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■f^He formula, Mg C**4*6Aq; whence* mo infer that it con- 

IVIagnesia, , - - 29.583 

Carlxinic acid, - * - 31..503 

Water of comhination, 38.914 

It still remained for me to determine tlic quantity of iratcr, 
tfonibined with the crystals of the bicarbonate of potash. When 
treated in the same apparatus as the salts already analyzed, 
those crystals yielded 9 per cent of water, and 69 per cent, of 
carlxiiiate of' potash. This resuh agrees exactly vith the for¬ 
mula, KC ‘ -f 2 Aq -f, M'hich denotes that the carlxmic acid 
coiifained 4 times the oxygen of the base, as M’ell as of die 
Mater. 

These different points being adjusted, avc again proceed to 
«xamine the re.sult of our analysis of the double carlwmate, in 
order to discover its true chemical composition. The 18.28 
parts of ])otash contain 3.0987 parts of oxygen ; and the 15.99 
parts of magnesia contain 6.1894, or twice as much. The 
34.49 parts of cai'bonic acid contain 25.57 ]^arts of oxygen, ^c, 
with a jsliglit eiTor, 8 times the oxygen of the potash. If' we 
seek to connect the acid witli its two bases, shall find, that it 
must be divided between them, in such a manner that tliey may 
contain equal quantities of it; the potash, however, being at a 
higher point of saturation, or f’orniing a bicarbonate, w'hilst the 
niagne.sia foi'ms only an ordinary carbonate. This becomes evi¬ 
dent, if we consider that the hicarlpnate of potash was employ¬ 
ed in producing tiie siilt; and that, if the carl)onlc acid were 
divided proportionally between the bases, it would give degrees 

• By applying the law atated in pag<^ 65. n*6te 2. the quantities fnund by the 
experiment are aufficiently corrert to ii^icate that, in conformity with this law. 

Mg C‘- + 6 Aq, is the exact formula; or that (1 fttom of magnesium with 2 of oxy* 
gen, or) 1 atom of magnesia joined with (2 atoms of carbonium, each containing 
2 of oxygen, or with) 2 atoms of Carbonic acid, must be combined with 6 atoms of 
water, in order to form carbonate of magnesia. Rut the weight ot tlicsL- several 
atoms being already ascertained, by numerous and varied experiments, the error 
•f the analysis it rectified accordingly.—T hamss. 

T The meaning of this expression may be cotlected from the preceding Nqtej 
,*Jid that to whi(fh it refers. —T« ansi,. 
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of saturation which are improbable, if not contrary to expe-i 
ric'iuv. 

It may be olisen'ed, tliat the qufasitity of water found in this 
(It)uble salt was greater than that contained in tlie two sdts se¬ 
parately ; and, as it is to lx; ^pi’esiimcd tliat the strong bast‘, 
rather than the weak one, woiild combine with a more than 
usual quantity of Avater, tins biearlxniiite of potash must have 
contained three times as much Avater as in its isolaUxl slate; and 
the Avaler in eat;hof the tAvo salts must have contained three times 
as much oxygen as the base. The composition of this double 

salt may therefore be expressed by the formula KC^ Aq® -f 

9 iMgC** Aq*' *: from Avhich we conclude its exact composi¬ 
tion to have been, * 


Potash, 

18.28 

Magnesia, - 

IC.OO 

Carl)onic acid, 

34.12 

Water, 

Ol.GO 


I have been minute in describing the examination of a salt 
Avliich may ap^war uninteresting and obscure ; but I thought it 
right to be so, l)ec^use a careful and exact examination of wliat 
alloAvs itself to be determined Avith ease, enables us to judge of 
Avhat ought to happen in cases where a similar examination is 
not c(jually possible. The analysis of this double s;dt is Iiighly 
irap«>rtant in iwo ]Aoints of view. In the first place, it shews 
that two salts formed by the .same acid, at chflerent degrees of 
saturation, Av’ith diflereiit bdscs, may unite* and constitute a 
double salt. And this fact confirms those formulas, Avhich have 
been deduced from the analyses of scA'e^al sul^stanccs in the mi¬ 
neral kingdt)m; of die emerald^ for examjile, the apojhyllite, 
tlie mesoty])e, the tremolite, ajfid others; the coinpoatjon of 
which being found Avitli suiHciqpt accuracy, connccls silica with 
earths which serve it as salsifiable hastis, and exhibits siliciates 
in different degrees of saturation. Secondly, our analysis proves 
Uiat tlie quantity of water which exists in a double salt, is not 
alw'ays the same as that Avhich exists in its component salts, taken 


* These s^^bols have already been explained.—•T hassi.. 
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separately; an Mftportant OTCinsnstance in analysing those bodies, 
the coinpofsition of which is multifarious and conjplicatcd. 

• (Torbe cottimued.) 


AiiT. XII.— Compai'ison between the length uf the Seconds 
Pendulum^ as determined bi) Mr Whitehurst and Captain 
Kater. By Edwaeu TaorciiroN, Esq. h’. R. S. 

Xn examining Mr Whitchun fs experiments on the length of 
tlie Seconds Pendulum, INfr Troughton obsci-ved, that the re¬ 
sult admitted of various corrections, wliic.h w6re not applied by 
ll)e g 'lvleman who calculated the length of the pendulum from 
llicse experiments*. He therefore proceeded to compute tlie 
amount of those corrections, and obtained tlic following results. 

The length of tlie Setoifds Pendulum, as calculated by Dr 
Rotlicram, and examined and approved of by Dr Hutton, w'as 
39.11960 indies, when \'ibrating in a total arc of 6’ 40', and 
in air at the temperature of 60°. 

• Inches.' 

Whitehurst’s length of the pendulum,. 39.11960 

Correction for circular arcs,.?. -f 0.01654 

Correction for the weight of the wire rod,.— 0.00080 

Corri'clion for S° of tcin]ieralurc, in order to com¬ 
pare it witli Captain Eater’s result,. — 0.00052 

Conectioii for tlie buoyancy of tlie air,.-p 0.00404 

Correction for elevation above tlip sea,. + 0.00030 

Sum of jKisitivc corrections,. -p 0.02088 

Sum of negafn'e corrections,.— 0.00132 

^ • _ - 

Difference to be added to tlm length of the peiulu- 

him,. + 0.01956 

Whiteliurst’s length of the pendulum,. 3911960 

Whitehurst’s length of the pendulum corrected,. 39.13916 

• The object of Mr Whitehurst was not to obtain the Icngtli of the simple pen¬ 
dulum ; but, from two pendulums of dilTerent lengths, tu obtain a mcosui’c, in 
such a way, that every other person who used the same means could obtain the 
moflsme. He had no occaaion, therefore, to apply any corrections to his re¬ 
sults. 
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No^^”, the length of tlie pendulum, as obtained by Captain 
Kater, is 39.1386, a1 tlie teinperaUirc of 69”; but Mr Trough- 
ton has proposed a .sJlglit CJolrfiection iipc)n this length, lor the 
following reasons. ® 

Captain Katc-r’s ])cnduluni was ctnnposcd of tlircc different 
kinds of brass, as stated in the following table. 

Pare of the Pendulum. Weight in Air. Specific Gravity. 

nb~ 

3 weights (cast-brass,. .3.1.3 S.417 

4 knee pieces (cast-brasw), 3.14 7,816 

Bar pla t e brass,. 3.30 8.332 

From these numbers Captain Kater deduces 8.469 as the sjjc- 
dfic gravity of the pcndulmn, and uses this niimber in his calcu¬ 
lations ; but, it is obvious, that the true mean of the above speci¬ 
fic gravides, taking into account both the quantity and quality 
of the brass, is only 8.2601. Beside this circumstance, Cajitain 
Kater lias omitted to carry the deal ends of liis apjiaratus to the 
account of buoyancy. When these two soui’cos of error were 
calculated by Mr T^rougliUm, he found their amount to be 
0.00017, whicli, added to 39.13860, gives ,39.13877 for the true 
result of Captain K4'ter'’s experiments. Hence, we Iiave, 

Whitehurst’s length of the pendulum corrected,. 39.13916 

Captain KaU'r's length of the pendulum corrected,.... 39.13877 

DifTcrcncp,. 0.lX)039 

If Captain Katcri* table of, spc*c*ific gravities is wrong print¬ 
ed, as Mr Trouglilon suspects, from the cireumst'ince that 
no workman Mas likely to use brass so jiprous as to have it.s spe¬ 
cific gravity so low as 7.816,^ then tlie most material part of the 
correction of’0.00017 is without ftmndation. 

A result nearly the .same as ifiat of Ca])t;iin Kater and Mr 
IVhitf hurst, has licen rcciftilly bbtained at Grcaanrich by our 
cclebraftal astronomer-royal Mr Pond. His experiments were 
madi! witli tlie ajijiaratus which had Ixjen used in France, and 
Avhicb ivas loft at the RoyalObscrvatoiy by M. Arago in the 
summer of —In our next Number, we expect to be ablq 
to j^resent our rcadoi's with an abstract of Jiis result, 
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Aet. XIII.— On the Length of the Seconds Pendulmti, chserveiL 
at UiMt, the most northern (fthe Shetland Isles. By M. Biot, 
F. R, S. Lends and Fdin. Member of the Royal Institute 
of ranee, &c. &c. &c. Communicated by the Author. 

In tlic notice whiob 1 published last year of the operations un¬ 
dertaken in Filmland and I'^raiice lor the determination of the 
Figure of the Earth, I announced that the length of tlie pen¬ 
dulum at the Shetland Isles, iigrecd with die oblateness dedu¬ 
ced irom the lunar theory, and from a compaiison of degrees ob- 
•served in ^ ery distant latitudes. This agreement was deduced 
J'rom a single series of the decimal pendulum, which I had acci- 
denially cho.seii out of tln;se I had made, and which I liad cal¬ 
culated before my departure from Unst. I am now able to give 
niore certainty to this result. I had taken at TTnst three .sys¬ 
tems ol‘ n»easurcs of the pendulum. In tiie first I employed a 
platina ball, different from *111311 which we used in Spain and in 
J^h'ance, and the metal of which was giv^en me for this purpose 
by ^LVI. (luocq and Couturier of Paris. The length of the 
pendulum, which w'a.s .sexagesimal, was measured w'ith a rule^of 
iron, the length of which M. Arago and *1 had measured in 
Paris, by' comparing it with the metre of the archives. In the 
second system ol’ observations I employed the same rule, but a 
platina ball which w'a.s used in tlie experiments of Borda, and 
w hich w e had also used in b'rance and Spain; and in the third 
system, I employed the same ball, but I rendered the jiendu- 
lum decimal, and measured its length with the same rule w'hich 
w'c Iiad used at Bi)urdeaux, Clermont, Figeae, and Dunkirk, in 
order that the results might be immediately comparable with 
those which we had obtiiined on the are of France and Spain- 
The second system of observalions^has been completely calcu¬ 
lated, partly by myself, and partly by M. Blanc, a young man 
as much distinguished by the plecision as byr the extent of his 
knowledgt'. 'J'he following are tlie results : 

Latitude of the place of observation, - CP’ 45' 55" north. 

Length of the seconds jicndulum, reduced \ ♦ 

to a vacuum, and to the level of the sea, ) 

* Tliis result, when reduced to Eugbsh inches, hy using 4lie length of the metre, 
a^etennined by Captain Katcr, namely, 39,37079, gives .39,1719 inches as th* 
Jtmgth of the pendulum at Uiitl.— I Id. 
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The time was deterniincd by 49 scries of altitudes of the sun^ 
taken with a repeating circle of Fortin, both in the morning and 
evening, and, caJeukted so «i tp avoid the influence of the con¬ 
stant errors to which this instrument might be liable. They 
w'ere observed with an excellent chronometer of Breguet’s, 
which, liowevei', .-^erved only as a reckoner; for its iiulication.s 
were trans]x>rted by comparisons, either before or alter each 
series, and often at both these epochs, to an excellent clock of 
the same artist, which served for the measures of the pendulum, 
and which had gone with the gi'catest iinift>rniity for neai ly two 
months. These results w'cre also confirmed by observing the 
passages of stars with a fixed te]e.seope. 

The latitude is certain only witliin some seconds, beean.'-c* it 
was calculated only from three or four series of observations of 
tlie sun and stars, made to the south of the zenith. This Avas 
more tlian snlHeient for the pendulum ; but the exact calculation 
of the latitude ought to he made from the wliole serioses of ob¬ 
servations on the sun and stars, which amount to 55. 

A correction of this result must still be made on account of 
the radius of curvature of the knife’s edge employed for sus¬ 
pending the pendulum. This correction will no dou})t be ex¬ 
tremely small; fo]% upon observing the edge in a microscope, 
with an excellent micrometer traced upon glass by INI. Le llail- 
iif, I found its width to l)e less than ySidh of a millimetre, 
which gives less tlmii of a millimetre for the radius of 

the edge siip|K),sed to be splierical. The correction, liowever, 
depending upon lliis cause will be given directly both by llie 
observations which I have made at Unst witli pendulums of dif¬ 
ferent lengths, but with the same knife edge, and by those 
wdiich I made at Edinburgh witli pendulums of equal lengths, 
bvit with different knife edges. ^ 

It is easy to see that the prei'eding length of tlic pendulum, 
combined with that of Fujinertfcra, Paris, or Dunkirk, and wath 
these last oni's taken together, gives a tlegrec of oblatencss in 
perfect accordance with that which has been deduced from the 
Lunar Theory, or from the comparison of degrees measured at 
very great distances. But, in order to deduce this element in a 
definitive manner, we must wait till all tlie other observations 
have been calculated. It is very probable that these results will 
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differ very little from the procedinjij one; for, in tlie 11 series 
already calculated, the one which deviates most from the mean, 
differs from it only jijf,^,ths of a millimetre, and the deviation is 
below T/,„th of a millimetre for all the rest. As M. Blanc has 
be^iin the computation of the other series, -we shall soon be in 
possession of the result. 

All these observations were made in the Isle of Unst, in the 
house of Mr Thomas Edmonstone. The system of scrieses of 
which I have here given the » i,‘sult, was observed after the depar¬ 
ture <jf C’a])tain Madge, who had assisted me in the first only, 
ha\ing been obliged to leave me on accxmnt of ill health. 


AiiT. XTV’'. —Description of an Impi'ovcd Self-acting Pump. 
I?}' Jamks IIex tk II, Esep of Thurston, ('ommunicated by 
the Autlmr. • •<' 

X IIE Hungarian Machine, or Chemnitz lAnintain, as it i.s ge¬ 
nerally called, is one of the few hydraulic engines which has 
been long admired for the ingenuity and siniplicity of its cdti- 
stiaiction. It was originally employed at the mines of Chem¬ 
nitz to raise water, by means of a small pond, jJaced at a con- 
siiicrable height above the surface of the ground at the mine. 
'J’'his machine, which reipiircd the constant attendance of a 
w'ovkman to o})cn and shut the different cocks, by the aid of 
wliich the effect w'as produced, has been rendered self-acting, 
by Mr John Wliitley Boswell, who has thus added greatly to its 
value. 

Before I w-^as acquainted with Mr Boswell’s improvement u]>. 
on the Chemnitz Fountain, I had constructed a very simyJe self¬ 
acting pump, by means of whic^ w'affcr may he raised above tlie 
original reservoir by the descent of a certain ])ortioii ol' it. 
This pump, which is representeuin on^j of its Ibrms in Fig. 1. oi‘ 
Plate II. consists of* fewer parts, and is less liable to go out of 
order, than the ingenious contrivance of Mr Boswell. 

Description, of the Improved Self-acting Pianp. 

A, is a cistern filled by 

B, ,a spring. 
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C, a cistern, at which water is retjuired. 

D, a metal (water prooi') box, 12 indies square and 4 incbeiF 
dee}), piuiced within A, near the top of it. 

E, a pipe ol' hall' inch hoi®, Reading from tlie top of A to the- 
bottom of l'\ 

F, a metal box, siniilar to D. 

G, a }iipe of half inch lioi’c, leading from the top of F to the 
top of I), the up|)er jiart of it l)eing above the level of' Ji. 

H, a pi]ie of half indi l)oro, loading fn))!) the bottom of !> to 
the bottom of C, and imule as long as from R to S. 

I, a valve (opening ujiwards) at the mouth of the }ii})e H. 

K, a vdve (o})cning ujnvards) at the bottom of 1). 

E, a valve (opening iqiwards) At;tlic bottom of F. 

a })i])e which takes the overflowing water of E to 

N, a small light j)an, which, if filled with water, bears down O. 

O, a lever, A^hicl 1 , when pressed down by N, ojicns tlie vab’<‘ 1.. 

F, a })in, to whieli is fastened a piece of chain, having at its end 
^ flat })iece of leather, which, when X is ])rcssed down, leaves 
it, and opens a hole at Q. 

Q, a hole in the bottom of N, which must be made of a projier 
size, for tlie pur})ose of letting the water esca}ie from N, in 
tlie same time fliat is required for D to be tilled with w aler 
through K. 


The foilowing 'is the mode in whieh tlie pump operates. 

The vessels 1) and F lieing full of air, the water ol'A runs 
intoE, expels the air from F, through Gand J), to I, and fills E, 
F, and G to the level of Jl' It then runs over at U into tlie 
pipe M, fills N, w’liieh is borne down by the w'eiglit of W'atcr, 
and ojx'iis L and Q, as above descriliell; the vc,s.sel F then emp¬ 
ties itself at L, is filled with air from D through G, and D is 
filled with water through K. Zn the same time,, N is emptied 
through <j), and relurHs^to i^'? place, allowing L to sliuf, and 
leaving F and G full of air. The water eonlimies I’uniiing 
through E, exjxis tlie air from F through G into 1), which air ex- 
j)c]s the w ater from 1) through II u}i to C, until F and G are 
filled with water and 1) with air, wben the machine is fouiul in 
tlie .same state as at first, F and G being filled to the kvel of B.. 
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This self-acting pump may be applied to many uses. If a 
person lias a spring which supplies his house with water at tiie 
level of the middle storey, he may plac e F in the kitchen, and C 
in the bed-rcKmi, and every gallpnof water used in the kitchen, 
will give a corresponding gallon (or very nearly so) in the bed¬ 
room. 

In using this pump the pipe E may be supplied with impure 
or even very dii'ty water, and the whole ol the spring 15 will be 
raised to (’, instead ol‘ half of ii being perhaps wa:6£^ atL; and 
in tliis m.aimer any spring may be j)um)^ed up to die requisite 
level without one drop being lost, merely by forming’a dam 
or lead as in mills, and obtaining a fall for a part of the water 
ecpuil to the height to which it is requisite to pump up die 
sjwiug. 

It is iK)t necessary that R should lie on a level with B. It 
may be I’ar above or below^if^ and the effect will bo nearly the 
same. 'Flic Avater will rise as high above D as li'om R to S. 

'^i'he rain-water colleeled on the top of alK)Use, will pump pp a 
corre.spf)udi;ig (juantily or])ure water from a well as deep a.s the 
house is liigh ; hut this punqi ivill he I'ound^ most useful Avher$ a 
large body oi‘w.'i<cr is to be raised through a small height. 

'I'hc great supi’riority of tills pump consists in its acting al¬ 
most entirely Arilhout iVielion. 

A ])!ini{) (»f the ahoA c dimensions (w'hieh arc very diniinuiive) 
contiiuK'd working without being touehed for three months, and 
raised eight hogsheads of water every day. 


Art. X^ . —Account of a Nezo Method (f maldng Single 
Microscopes of Ghiss, pron)'^cd and c.vccuicd bv TiioaiaS 
SiA'uiforr, ,Esq., F. R. S. F]^’in. and F. A.S. F- Communi¬ 
cated by the Author. • • 


ARIOUS medicds have at different times been deseribed, by 
means of which ])ers{)iis of ordinary ingenuity may construct ;|br 
themselves single microscopes of a very Iiigii magiiilying ppwer, 
and possessing a A ery etmsiderable degree of tfistincliiesn^'^ 

•' VOL. 1. KO. t. JUKK 1S19. ' 
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Mr Sivright’s Method of making 

The most common mctht>ci is to take up with the point of a 
wotted wire several small fragmetits of crowm glass, and to 
hold tliem in' the llanie of a candle till they fall down in the 
form of a small glol)ule. Ano#ihor method consists in drawing 
out a thin strip oi‘ glass into threails, and holding the extreini-^ 
ties of the threads in the tlanie of a candle till round globules 
are formed i’.])on them. These globules being earelully de¬ 
tached, are placed between two platen of lead, copper, or brass, 
the fractxired part being Ciarefiilly kept out of the field of view. 
The inetluxl recommended by Mr Stejdien Gray, of making 
microscopes of drops of w'ater, can l)e considered in no olbt'r 
light than as an amusing cxpcrin)ent; and the single micro¬ 
scopes made by drops of iranspaarent vanii.sh, upon one or both 
sides f)f a jdate ol‘ glass, as ]»ropt)scd and tried by Dr Brew¬ 
ster, tb<mgli tliey give excellent images, are still deficient both 
in portability and durability. 

The defect of the glass globules fi>rmed l)y the ordinary 
methods is, that we cannt)t increase their diameter beyonti a 
very .small size-that it is difficult to give ilicni a |)evrect figure; 
and that there is considerable trouble in fixing them in the brass 
or copper after they are made. 

The billowing method recently projiosed and executed by !Mr 
Jilvright, is free from the greater part of these defects, and wc have 
\io doubt will be considered as a valuable acquisition by those 
vvht) either cannot afford to purchase expensive microscopes, ot- 
wlio are at such a distance from an optician that tlii*y cannot 
he si!}i})licd in any other way. 

Take a piece of platinum leaf, about the thickness of tiul’oil, 
and make two or three circular holes in it, from 5 \,tb to ,\-,thofan 
inch in diameter, and at the distance of about half an inch fj'om 
each other. In the holes pLves of glass, which will stick in 
them willuait falling thronglu, apd which are thick enough to fill 
tlie apertures. W hen the glassds melu*cl at the flmne of a candle 
witlr^ie blow])ij)c*, it forms a lens which adheres strongly to tlie 
metal, and the lens is therefore formetl and set at the same time. 
The pieces of glass used for this jmrposc should have no mark 
fltf a diamond or file upon them, as the mark always remains, 
however strongly ^they are heated witli the blowpipe. 

The lenses, which were made larger than j’,-,th of an inch, 
were not so good as llic rest, and the best were even of a smaller 
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size than lenses thus formed sometimes contain 

air bubbles, the best way is to make sever.!!, and select those 
which arc freest .from faults. An eye or made by bending 
the extremity of a jdulimim v^re, may be used instead of the 
platinum leaf! 

Tl'.e reasoti for using platinum, is, that the gl.ass is more easi¬ 
ly .';:id more perfeetlv melted in this llian in other metals, which 
n?ay ])erli;ips arise from its being a bml conductor of heat, and 
from its preserving its brightness. As platinum does hot oxidate, 
tl'iC gl;;.’S adheres better to the ( dges of the hole, and it may be 
used verv I’rm, as it does not melt with the beat necessary for 
die (ompl 'te fusion td’tlic glass. 

* Mr i*!jvrighl lias likewise ^iccccded in forming, wbal, in so 
I'.ir as we know, was never attemjited, ]>lano-convex lenses by 
means of fu«''on. In (axlcr to do this, he look a plate of topaz, 
%utli a ])('rfeelly flat aiul jmlwbed natural surface, Avbieb is easily 
olitiilned bv fracture; and Iiaxing laid a fragment fif glass iipin 
ii, lie exposed the wimle to an intense heat. Tlie ujipcr sur¬ 
face of iJie glass asMune<I .a spherical surface in virtue of jlic 
mutual attraction of its ])ai ts, anil the lower surhico became per- 
fectlv flat and highlv {.oilshed. from its contact with the smiKJth 
];late of to]»az. * 


Ai;t. XVI.— HcmfU'Jcs on iJi'' Si::c f)f iltc Greenland Whale, 
o;- llahen.T, Mv-‘'tieetus, designed to slanc fJtnf this aniuial is 
found of as grcdi dimensions in the present day as ai any 
Jbrntcr pcriml since the estahlishment of the xctialc-fushcry 
Ily W 11 , 1,1 A.M ScoKi-ibiiv junior, 1\ 11. S. Kdin. and M. W. S. 
(’onimunicatcd by the Aullior. ^ 

Si: CH is tile avidity wilbxwiilth the liuman mind receives 
communications of the marvellsus, imd .such the interest aiiaeli- 
cd to those researches wliieh descrilx? any remote and extraordi¬ 
nary production of Htatiire, that the judgment of the traveller re¬ 
ceives a bias, whicli, in all cases of doubt, induces liim to fix 
upon that extreme jMiint in his opinion which is calculated to af- 
foril the greatest surprise and interest. Hence, if he jxirccivcs 


. * This paper was rcati before the Wernerian Natural History Society of £djR« 

bijfgh, on the 19th of ncccmucr JS]S. 
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an animal remarkable for its minutenessj he is inclined tp com¬ 
pare it with something still more minute;—^if remarkable for its 
bigness, with gcanctliing fully If the animal inhabit'! an 

element where he cannot examipe it, or is ^ecn under any (ir- 
cumstances which prevent the possibility of his <lctennining its 
dimensions, his decision ■will certainly be in that extreme vJiieli 
excites th€ most interest. Thus, when a whale has first been 
seen by any voyager, within a sulliciently short distanci', we 
find him gOTorally comparing it to “■ a mountain,” a “ floating 
island,” or at least to the size ol‘ his «,liip. lJut, when he has 
happened to oxjiress himself as if llie wli.ile were longer tlian his 
ship, anv author who followetl him would eoneeive himH'lf ju'i- 
tified in ealculatiiig that, as his ship, judging from its knoviai 
size, was 100 or 120 feet in length, the whale the voyager de¬ 
scribes must have been loO or 200 fbet. This error would be 
the more easily committed two or three centuries back, wIkmi 
we know that whales w'orc usually viewed with superstitious 
dread, and their magnitude and powers, in conse(|UPuce, higlily 
exaggerated. And crnirs of this kind liaving a tciuleiicv to in- 
crease rather thdll coiTeet eaeb other, from the ciivumsiaiua' of 
each writer on the subject being inHueneed by a similar bias, the 
mo.st gross and extrav agant result.s arc at length obtained. In 
this way' I conceive the erroneous opinitHis which prevail as to 
the magnitude of cetaceous animals may be aceoimled for. 

Authors, we tiud, of the first respectability iu the present 
age, giving a length of 80 to 100 feet or ujiwards to the Mvs- 
ticetus, and remarking, with uiupiardial assertion, that when 
the captures were less frequem', and the animals liad .‘'ullieient 
time to attain their full growth, specimens were foiuul of 150 to 
200 feet in length, or even longer; anti some aijtient natura¬ 
lists, indeed, have gone .so faf as to as.serl, that whales had been 
seen of above 900 feel in leiiglii. I 

In a modern w'or.k of higlj, iileiiary character the foUowing pas¬ 
sage occurs: 

" Individuals of this .species (n.-ila>na Mysticetus) are often 
caught that measure about 6*0 feet iu length, and uearlv 4(t feet 
ia circumference: and ■w'e are informed, tni verj credibie autho¬ 
rity, that whales of at least twitje -tfiese diuiensioiis have for¬ 
merly been taken. To tin's latter size Wc must at present Jiiiiit our 
b<.lief, tboiigl] aiuaent naturalists have given iUTimnt.s of whales 
above pOo feet long. We arc, however, disposed to think, that 
those ■writer'^ w'ho discreellt the accounts of voyagers and historian* 
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of the tiFh.al^yiery, respectinsf the frreat si/p of whales formerly 
taken, are lilP w^arraiitetl in their dishilief, LecaufX* they them¬ 
selves have not seen any of tliiC^e lar^e (hmensions, I’here can 
be little doubt, that one natural effect ot the loiifi u av whicli man 
has carried on ayaiiist ihp.-^e anintals, must hi* to diminish their num¬ 
ber, and more especially that of the larpier individuals, which, from 
bein^ more jirohtabh;, woidd be more coveted. Hence, it may be 
reailily conceived, that tlie whales now taken, are very inferior in 
size to tlio.se killed at or near the commencement of the whale-fish¬ 
ery." Edinburgh Ennjclopirdia, art. Cetologv, Vol. V, p. ()8'5. 

I make tins quotation, not vsltli a view of criticism, but be¬ 
cause it conveys a very popular argument a.s to the reason why 
whale.s ^)l<)ul(^ have boc'ii of mucli greater magnituclo in the ear- 

years of tlic li.sheiy, tlian tljcy are at ])r('scnt. 

With regard t() the size ofwdiieh the stieotus at present 
occurs, it will be suflieient to say, that of ;522 individuals, in the 
capture of wliich 1 have been jiersonally concfriiod, no one, I 
believe, exceeded (iO i'et^ In length ; and the longest 1 ever 
nieasuivd wii** 58 feet li’om one extremity (u the other, being 
one of the largest to a])j>eara!ice wlncli 1 ever saw. I therefore 
conceive, tliat ('() feet mav be considered as llip size ol‘ tlieinr- 
ge.st animals o{‘ this s])ecie^, and 0‘5 feet in length as a magnitude 
wliich very rarelv occurs *. ]Jut, as we have no autlioritv but 
what I conceive is epiestionable, for supjKising the Mysticetus 
cvc'r greu to a larger size tliaii at present, my object will be to 
In-iig I'orward some authorities tending to prove, that this ani¬ 
mal now occurs ol' as great dinu'iisions, as at any former period 
since tlie commencement of‘tlie whale-hshcrv. 

In Zorgdrager’s ITistorv ol‘ tlfv' (Greenland Fishery, is.,a list 
of till' hucce.^s of the Dutch Clreenland Fleet, during a period 
of fifty years, comprehended betwijcn j()70 and 1719, from 
which, in 1077, we find, that (iliiG whales jiroduced 00.050 
quardi'clen or barnds of blul)li| r, or I't barrels per lish. These 
barrels, Zorgdrager intimaUsiin tlie same work, were ol' the 
capacity of 17 stedkanan ^ the steekaTi, we know, is equivalent to 
5.02 gallons wine measure; consequently, tlie liarrel must be 
85.34 gallons. Hence, the produce per fish comes out 29 butts 
of 12G gallons, or half a ton each Fnglisli Avinc measure. In 
1G79, the average of 831 whales was 48 barrels, or about 31J 

* Sir Charles Giesccke informs us, that in the spring of ISIS, a whale was killed 
at Goclhavn, of the length of 67 feet. Edin. Enrycl. art. GuttviAn, E». 
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butts; in 16*80, tlie average of 1378 was 38 barrels, ttr 
butts; and, in 1G81, tlie average ol’ 889 wlialal|(|kken in tlie 
Greenland or Spity.bergen fitliei^.by the Dutch fleet, was only 
34 ban-els, or butts Ihiglish. Tlie largest a\erage 31 i butts, 
equal to about 13 tons <»1" oil, correspoiuls wltli a vbale oi 9 t>r 
10 feet whaleb{)ne, and 40 to 45 feet in length ; the siiiallesl, 
or 23 butts, coiresjioiuls with a lifili of abrnit 8 feet bone. IJtil 
here it inav bo objected, that the S])ilzbergen fislierv aflbrds 
luanv small whales, and, thereiore, tlu' general average can gi\e 
no idea of the dimensions ol' the largt'st. As such, vie sliall t<jn- 
sidei tfie average prodiiet whales taken in Davl;,' Straits, 
which ha\e never been I’euud, rud.'i excepted, but ol a size, 
capable of procreating die species. This hsbery, ^^bell iirst 
established by llu- Dutch, ccrtainlv aUbrdeil whales considerably 
larger. Froni 1719 to 1728, the prtKlut e of 1251 large w hafos 
taken by the Dutch fleet, was 71.152 (pianU-elon of blidiber, 
being 6*0 (juardcoion per fish; wliich i; die largest average I 
have observeil in the whole list. 'J'hi.s corrcs[)onds witli 40]j 
butts, or 20 J tons of blubber, calculated to pnaluce 15 to K) 
tons of oil. A whide at present of 10 or 11 feet Innie, and 48 
to 50 feet in length, usurdly afl’ords a similar ipiantily. 

In a pajier by a ]\ir Cray, regi.'te>'cd in a nuniu--.cnpt pte- 
served in the British i\iuseum, bIMr Oidoidnug, seerelarv tt> 
the Iloyal Society, in 1662-3, and, consequend>, rel'errirg ti* n 
period at least as remote as that, where he speaks of the wa-is 
of the men thev employ; d intb<- li 'berv, be olxserves, they have a 
cerUiin jiere-ulslie for every 13 t,.>ni of oil, vvln.-b we tall a 
whale thereby iuqjlying, lliat which eoire-poiui> widi 

the produce t.'f flu* present whales of 9 or 10 leei bone, and 40 
to 45, or 50 feet in length, wa-i tlie average si/e theti ciur.ur- 
ed ‘ , 

CaptjJn Ander-on, who liad made tbirty-tlirce voyages to 
Grccnlaml in d\o liri l age of lhe*S}>ltzbergen fislierv, about the 
year 1640-50, as we inl’or from tli;* circumstance oi' bis having* 
relieved eight men who wintered in Spltzbergen in 16.30, the in¬ 
vesting narrative of W'hose sufl'erings is given hy I'idvvard I’el- 
hawn, oiu* of the adventurers, iu the fourth v oliiine of Cliurchiirs 
Collection of Voyages, notices the size of the whale in these 
words ; “ An ordinary whale will yield 12 tons of oil, some 20, 
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iflargCj and taken at a seasonable titnc*/' ^NoWj the lar^e whales 
here mentioned, as yielding J20 tons of oil each, are similar in 
produce to those, esteemed full grown animals, which yet occur 
in the neighbourluwd of Spitzliergen and in Davis’ Straits; such 
as whales of 50 to CO feet in length, and 11 to VZ or 13 feet 
whalebone. 

In a letter by Captain William Helcy, one of the Russia 
Coin])any’s whale-fishcrs, dated 1617, preserved by Purchas, 
we read, that 150 whales hud been killed that sea.son, Ironi 
whence 1800 tons ol’ oil had bcf*n extracted, besides some blub¬ 
ber left behind for want of casks. We may consider here the 
average i)cr fish as somewhat more than 12 tons of toil. Ano¬ 
ther letter, dated 1619, pu^shed likewise b}' Purchas, men¬ 
tions eight fish having been caught, which made 111 ^ tons of oil, 
or 14 tons per fish nearly; and “ tw'o very large fi&lf (not then 
boiled) expected to produce^36 to 40 tons, or near 20 tons each; 
which is Init just ecjual to a large fish at the jm sciit, and is a 
<)uanlity indeed that is ofttm exceeded. It is needless to multi¬ 
ply authorities of this description, else I could bring forward 
the testimonies of Martins, the author of tjic interesting Vo/age 
to Sjutzbergen, of (.'aptains Edge, Salmon, Goodlard and 
Fannc, employed in tlie Russia Com})aiiy’.s»scrvice, and of many 
others, all of wliich furnish the same conclusions. 

Rut in none of the authorities yet cjuoted, is (here any direct 
reference to the length of the w hales ; the evidence, which is de¬ 
cidedly the most satisfactory, therefore, remains to be consider¬ 
ed. 

In Purch;i.s’s “ PiJgrimes,” published in the year 1625, we have 
a description of the wlialc by Caj)tain Edge, one of the Russia 
C'Oinpany^'s chief fisliers, who had been ten vetyages to Spitzber- 
gen, in which be calls it “ a aea iTeasIc of huge bigness, alK)Ut 
65 foot long and 35 foot thicky’ liaviiig whalebone 10 ok 11 feet 
long, (a common size at present), aad yielding about 100 liogs- 
lieads of oil. Jenkinsem, in liis voyage to Russia, ])erlljrjued in 
1557, saw a number of whales, some of which, by estimation, 
^vere 60 feet long, and arc* describcxl as being “ very monstrous.” 
And at the margin of a descriptive ]>late, accom}}anying Captain 
Edge’s paper on the Fishery, is a drawing yf a Avlialo, wnth this 
i:cmark subjoined,—“ A whale is ordinarily about 60 foot long.’' 
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1 have now only to remark in conclusion, that as not 

met with a san^le actual measurement of the whale by any voy** 
ager or liistoHlIh <>i' res]jectabi^j^, ancient or ino^lern, which is at 
all .at variance with what has bosn advanced, exceptieg where 
speciihens of the Bahcna Wiysalus have been mistaken I'or those 
of the Mysticetiis, 1 presume we may conclude, that whales are 
caught of as great dimensions in the j>reseiit day as at any })eriod 
widnn the last two hundred years, or since the fishery began. 


Akt. XVII .—Accoioit of the Recpit Discoveries in re¬ 
spective ihe Splnux and the Pyramid. Drawn nj) from 

original Letters, and other soureeabf information,* autJ illus- 
trated with Draw'ings. 

JL IIL monumental ruins of Egypt, combining in their struc¬ 
ture, as a kind of architectural paradox, at once colossal magni¬ 
tude and minute concealment, had, for ages past, afforded a 
subject of inexhaustible investigatitm to the learned antiijua- 
riaris and enterprising travellers of Europe; but all the con¬ 
jectures of tjm former, and researches of the latter, had proved 
incompetent to the ttisk of satisfactorily s«)lving these material 
enigmas. The unltt?d ingenuity and labours even of the Erench 
philosophers and artists, who prosecuted their inf|uirics with the 
full assistance and protection of their military j)ower, had not 
been able to penetrate the mo?t interesting of these mysteries, 
or even to accomplish the mechanical removal of the most pal¬ 
pable obstructions. The natural spirit and sagacity of two ad¬ 
venturous individuals, Mr Qaviglia and Mr Belzoni, aided by 
the liberality tjf a few private pei[sons, and patronised particu¬ 
larly by Mr Salt, tlie Briti.sh Consul at Cairo, have effected 
more in the space of a fc^ montlis, than had been done in 
the course of as many preceding centuries. But, without in¬ 
dulging in fartlier preliminary reflections, w^e hasten to present 
a brief abstract of the operations so successfully j)ro.secutcd, and 
80 ably directed by one of these g^^tlemen, in exploring the in- 


* Quarterly ^criew, &c. 



^ the Sphinx and the Great Pyramid. 89 

l^rior of TOie Great Pyratriu], and eXcavalinjr the bed of the 
Attilro-Sphinx which fronts the pyramid oi' CephreneS; 

The f'Tcat pyramid of Gizcli, was explori'd mth extraordi¬ 
nary labour and peril by Mr Datison, British C!’t)ns\il at Algiers, 
who accompanied Worllcy Montague to Egypt in the year 
17f)d ; and in order to a]jj)rehend the importance of the recent 
discoveries, it is neccssar^^ to understand the extent to which 
that gentleman had carried his researches. 

One of his principal objects w^as to ascertain tlie depth of what 
had hitherto been denominated the Well, C, Plate II. fig. 4*. 
After descending by mciuis of a rope tied about bis body, to 
the bottom of the first shafTt from the opening at A, be found, 
onithe south side, a1 the disfahee ol‘ eight feet from the Jow^er 
extiemity of that shaft, a ak'ond oj>ening which reached in a 
perpendicular direction to the depth only of five feet; and, at 
the distance of four feet .wd a half from the lK>ttom of this 
sliaft, he found a thii’d opening, whieb was so much closwl up 
by a large stone at the mouth, as barely to adinit the htnly of a 
man. Having with the utmost dilfienky ])revaiied upon tlie 
Arabs who accon]j)anied him, to come dowin and bold the rope 
by w'hich ho was suspended, he proceeded in his descent, and 
about halt' way down he came to a grotto at B nearly fifteen feet 
long, four or five feet wide, and as high as a man of ordinary 
stature. From this place the shall UK)k a sloping direction for 
a little Avay, and then becoming more perj)endicular, he at 
length reached the bottom, C, which w'as conipletely closed with 
sand and rubbish. Here he fouiy:! a rope ladtler, which liad 
been used by Mr Wood, (author of the Ruins of Palmyra and 
Balbcc,) who bad procqpded no fartlier than the grotto ; and 
though it had been left there sixteen years hei'ore, was as fresh 
and strong as if perfec;tJy new. ^ The depth of tlie first of these 
shaft S AVclS feet, of the second Hd, and of the third 99, 

’ making, with the addition of tlfe 5 feet between the fir.st and 
second shafts, a total descent of 155 feet. 

Upon a siihseipient visit, Mr Davison next proposed to ex¬ 
plore an opening which lie had difscovered at the top of the 

* The drawings from which the engi^l^ings of the Sphinx and the Pyramid were 
maw, werj! taken by our correspondent on the spot. 
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gallery D ; a»d for this j^rpose i)rovided himself several 
short lad(i||rSj capable ol’ being fastened to one another by wood¬ 
en pins,'so ^ to extend, wh^ jthtis united, to the length of 26 
feet. Having mounted by the assistance of this ladder to the 
opening which he had observed, he found a passage two feet 
four inches square, which turned immediately to the right; but 
cm account of the dust and bats' dung with which it was cover¬ 
ed to tlie depth often of a foot, it wavS with the greatest diffi¬ 
culty, and the con^btnt hazard of suftbeatiou, that he crawled 
along with his face to tlie ground. Upon reaycliing the end of 
tljis passage, he found on the right a sti'aight entrance into a 
long, broad, and low room E; and, both by the length and 
direction of the passage through wdiich he had entered, he knew 
it to be situated immediately above the large room F *. This 
newly discovered chamber is four feet longer tlian the <me be¬ 
low, but exactly of the same breadth, and its covering is coin- 
]ioscd of eight stones of beautiful gratute. This j)lacc could 
not be found by Niebuhr, though inl'ormed of its situation by 
Mr Meynard who had accompanied Mr Davison, and has never 
been visited since the time of the last-mentioned traveller, till 
the date ol* those recent discoveries which we now proceed to 
describe, ♦ 

« Captain or Mr Caviglia, the master of a mercantile vessel in 
tlie Mediterranean trade, set out from Cairo on the 8th of 
January 1817, witli a resolution to employ his utmost exertions 
in exploring the numerous pas-sages and interior recesses of the 
pyramids of Gizeli. Conceiving that the descent of the Well in 
the great pyramid had never been thoroughly prosecutetl, he 
entered the shaft at A as Mr Davison had done, iiith a lamp in 
his hand and a rope alxiut hi.s middle. He describes the diile- 
rent shafts nearly in the saW maimer as that gentleman does, 
but discovered the additional fact, that the interior was lined 
with mas<Jiiry above and btjlow «tfie grotto B, for tlie purjiose, as 
was supposed, of supportog one of, those insulated beds of 
gravel, which aie freciuently found in, rock. lie found nothing 

* This room F is usually called the King’s Cl^noibcr, tu distinguish it from that 
calleel the Queen’a dnunber C, ' yj, 
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at ihc boilipjn but loose stones aiul rubbish; atul was compelled, 
by the excessive heat and foul air, to l easceiid the sfal|i|^th all 
possible cxjx^ditioii; but, before J»e readied the gr^B, all liis 
lights were extinguished in ra]yd suecession Neither this 
experience of the eiiervatlug heat and impure air of these sub- 
terraneati diamiels, (winch have olien been hiiown to cause the 
stoutest man to faint, even in getting uj) as far as the gallery,) 
nor the various histories cunviit in Cairo of persems who were 
supjiosed to have perished in these attempts, could deter this 
eiUer})iisitig traveller from reuoM’ing his researches, with a tie- 
gree of pcrstM Crance as unexampled as his success ivus unex¬ 
pected. Having icmarkccl that the ground at the boUoin of 
ihe-Well gave a hollow sound under his feet, he was conviiiccil 
that there must lie soiiu' concealed outlet below; and having 
pitched his tent in front of the pyramid, he bij-ed a number of 
Arabs to draw up the rubbjyj|j from the spot witli briskets and 
cords. With the aid of an order from the Kiaya-Bey, mid the 
jiaynient t^f enormous wages, “ it is still,” says Mr Salt, “almost 
intonec'ivable liow lie could so far surmount the prejudices of 
tiiese ])co}jle, as to induce them to i\ork in so confined a sjiaee, 
where a light, after the first lialf hour, would not bum, and 
wliere, conseipicntly, every tiling was to be done by feeling and 
not by sight; the heat at tlie same time being so intense, and 
the air so suffocating, that, in spite of all precautions, it was 
not jiossible to stay below an hour at a time, without suflenug 
from its pernieioLis effects. At length, indeed, it became so in¬ 
tolerable, tliat one Arab was brought uji nearly dead, and seve¬ 
ral others, on their ascending, fainted away, so tliat, at last, in 
spite of the c/immand laid u]ion tlicm, they almost entirely 
abandoned their labour, declming, tliat lliey were willing to 
A\ork, but not to die for bhn.” * 


* TMe of our correspondent i« describing hU ascent of this shaft some 

• time jiltcr\vatd.-i, in cotnx>any v.ilh Mr Caviglia, cfen when a freer rireidalJoii of air 
had been cll'ctted, may convey some idea of the overwhelming f.itigiie whicli Mr 
Cavjgiia must have encountered in this first visit to the WiCll. “ Leaving the cbiun- 
ber, we iciiirned to the liottum of the Well, which ivc immediately began to ascend 
to the height of 200 feet; and after which labour I should be inclined to consider 
the climbing of the most diflicult chiiqucy in Scotland :i mere trille. Covered 
with dust, opprcs.setl with heat and fiitlguc, wc ;it last gg^ned the top, where w(t 
found it necessary to rest and breathe a little.” 
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Disappointed in this pursuit, IVIr CJaviglia apjjlicdt ^is onclea- 
voiirs tile principal entrance o/‘ the pyramid H, which 

had from l^e immemorial been so much olxslructccl as to ren¬ 
der it necessary for those who*entcred the passage*, to creep on 
their hands and knees: By this means he hoped to admit a 
freer passage for the air into the interior. In the course of 
these labours he made the uncx])ccted disco%Try, that tlie main 
passage leading from the entrance did not terminate at I, as 
* hitherto supposed, but that it continued downwaids, yith the 
same degrc'e of imiliilation, the same dimensions, and the same 
finish of work at the sides, as,at the beginning of tlie channel. 
Having eleared out this inclined passage IK to the length of 150 
feet, the air became s(» iin]ntre, and the lieat so suffocating, that 
he cxpcriencc'cl the same clifilicultieS in prevailing with the Arabs 
to eontinne the work, and was himself atmckecl with spitting of 
hloocl, and otlic'r symjitonis of krjjiaired health. Still, how¬ 
ever, pc'j'hevc'ring in his researches till he had cTccavated the 
passage to a distance of 200 fc’et. Ids labours were ri'ward- 
ecl v.ilh the discovery of a door-way L, on the riglit side,, 
from whieh a binell of sulj)hur was soon ])ereeivcd to issue. 
Ilecollecling, that, in his fiiSit visit to the jv.raudd, ho had 
burned some suljihur at the bottom of the ^\"oll, for the pur¬ 
pose of juirifying the air, lie conceived the proliability of there 
being a communication by this door-way with the liVell. This 
conjecture w'as soon realized by the discovery that the chan¬ 
nel IIL, oyiericd directly upon the Well, where he found 
the baskets, cords, and other implements, which had been 
left by the workmen. The opening of dtis communication 
afforded a complete circulation of aii; along the new jiassage 
K, and up the shaft, B, so as greatly to facilitate his future 
operations, 'i'his nc*w pashag’c, ^howc^’cr, did not terminate at 
this door-way ; hut, continuing ^23 feet f}u;thcr, in the same line 
of inclination, becoming luwrower towards the point M, where it 
took a horizontal direction for the space of above 28 feet, and 
then opened into a spacious chamber, N, immediately under the 
centre of the pyramid, and 100 feet belocv the base. This cham¬ 
ber, with the greatest part of thc.£assagc leading to it, is all cut 
out of the solid »ock upon whii^ the pyramid is built," and 
which prefects into the body of the pyramid about 80 feet above 
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the level "lOf its external base. The chamber itself is 60 feet long^, 
" J27 broad, with a high but flat roof ; and, when first discovered, 
was nearly filled with loose stones and rubbisli. The platform 
of the floor is irregular, nearly oyc-hidl' of its length from the 
entrance being quite level, and about 15 feet from the ceiling; 
while, in the middle spaie, it descends 5 feet lower, where there 
is an opening or hollow', resembling the commeneement of ano¬ 
ther shaft or wx'll,; and thence, to the western end, it rises 
so much, lluit there is scarcely room, at the. extremity, to stand 
upright between the floor and the coiling. "Some Koman cha¬ 
racters, rudely f^med, and marked by the flame of a candle, 
were observed on the walls ; but the mouldi'riug of the rock had 
reuilered them illegible. There was no vestige of’ any sarcophar- 
gus; and it is suppt)scd thiit this receptacle of the dead had 
been spoiled of’ its contents by the early Arabs, under Al IVla- 
inoun, the son of Ilaroim al llaschid. On the south sidi* of this 
chamber is an excavatecl pa.ssage, just sufficient tf) admit a per¬ 
son cree])ing along on his hands and knee.s, and continuing ho¬ 
rizontally for the sjiace of 55 feet, when it seems to terminate 
abnijitly. Another passage, at the east end of the chamberf 
cominencii^g with a kiiul of arch, runs about 4,0 feet into the 
solid bod\ of the pyramid. • 

Mr Cavlglia next proceeded to examine llie chamber 1*1, dis¬ 
covered by Mr Davison, immediately above thi' King\s cham¬ 
ber, and found the dust and bats dung with which the floor 
was covered, incrciiscd to the de}>th of 18 inches. lie describes 
the sides and the roof of this ujiper apartment as coated with 
red granite of the finest polish, but its floor as very uneven, in 
consequence of its being formed by tlic individual blocks of 
granite which compose tfie roof of the chamber hclow'. It is 
only four feet high; and it is not citsy to eonjectiire for what 
purpose it could have been intc^ided. Noth.ing wa.'< discovered 
.by Mr Cavlglia tliat could lead It* a sojution of the long-contest¬ 
ed question respecting the original design of these recesses ; but it 
is still (ion.s’uieretl as the most pi'olmhie opinion, llni^ they were 
principally intended to secure the remains of the founders, or of 
the priests ; and it is also conjeeturt‘d that, among the contents 
of the sarcophagus, di.seovered in the jiyrainid of Cephrenes, 
some human bones may lia\c been mixed with those of the cow. 
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The whole ihterraediatc spatre between the lalcc IV^Seris 
>Giz^, is so full of pyramids, maysolcunis, temples, aii^ subter¬ 
raneous cat^nibs, tliat it may hi^’viewed as one immense ceme¬ 
tery ; land if is tlie ct)njccture «f M. Pauw, that the gi’and en¬ 
trance to the whole of the interior communications may Ik; found 
under the I'cmple Serapis, v/liich is placed by Strabo to ihe"^ 
w'est of Memphis. It is worlby of n'mark that, in all the pyra¬ 
mids which have been opened, the entrance has been unilbrmly 
found in the centre of the northern front, and the passages inva¬ 
riably proceeding fh a downward .slo}Ting direction, at an angle 
of 26 or 27 degrees ; circumstuiues which seem to imiicate some 
specific design; and the observation of the stars crossing the 
mouth of tlicse lengthened tubes, is sujjposcd to have bcCii a 
principal object of this arrangement. Mr Caviglia next direct¬ 
ed his attention to the numerous ruined edifices and tninnli 
Avhich are scattered ai'ound the ^tyramids, and along the left 
bank of tlic Nile, as far as tin' (‘ye can reach. They were grne- 
raily found to contain several clianibers, variously disposed, but 
similarly decorated with bas-reliefs and paintings, and in all of 
'them were foimd fragments of bitumen, human bones, and great 
quantities of mummy cloth. In one or another of these apart¬ 
ments, wasialways'- found a shaft or well, from the bottom of 
which proceeded a narrow passage, conducting to a subterranean 
chambi'r ; and in one ol‘ these was discovered a plain but highly 
finished sarcophagus, w’ithout a lid, of tlic same dime-nsions, 
nearly, as that which is seen in the King’s chamber in the (Ircat 
Pyramid. M-any {)f the paintings in bas-rollef rejjresented per¬ 
sons engaged in the difierent pursuits of agiciculture, and in va¬ 
rious oilier occupations. The figure.s^of the buds and animals 
are ext*cute(l in a manner which discovers considerable skill in 
the art of di'awing ; and the co^ouringin many of die chambers 
retained all its original freshness. The jinnnan figures are ge¬ 
nerally ill-])roportioned, but the actions, in wliich tlicy arc en¬ 
gaged are very intelligilily expressed; and several fragments of 
statues baT^ been collected which give a bigficr idea of Egyptian 
sculpture than has hitherto been entertained. 

But the excavations around,the Sphinx, which Mr Caviglia 
conducted with the most indefatigable perseverance, may be re¬ 
garded as the most interesting of his labours, and were, at least. 
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^^ll^oWGil by the most abutidant discoveries of Egyptiari antiqui¬ 
ties. The French savans appear to have done nothing mor^ 
tlian uncover the back of tins stupendous piece of sculpture; 
and, if they attempted any oth^ excavations, cannot possibly 
have proceeded far in tlieir work, as the top of the wall, which 

> has now been discovered, is not al)Ove three feet below the level 
of the sand. Mr Caviglia first begun to open a deep trench on 
the k'ft or north side, near the shouliler erf the figure; but, 
thongli this opening w'as abf)ut 90 feet wide^ai the top, and only 
3 at the bottom, it soon became hazardous the workmen to 
continue their operations, in consequence of the sand being 
driven back by the wind. He procealed, therefore, to carry on 
hifi-excavations in the front; and, al‘tcr labouring for tlie space 
of nearly four months, with the assistance of from GO to 100 
persons every day, ho succeeded in laying open the whole figure 
to its base. This wonderfu^roduction of ancient art is now as- 
eertainetl to be cut out of the solid nx'k on which it IkuI been 


supposed merely to rest; and though, in digging tJie first 
trench, it clearly appeared that the externa) surfac e of the body 
below was conqK)sed of iiTegular-shaped stones, carefully built,* 
and covered with red paint, yet this portion of masonry is con¬ 
fined to certain projecting ledges, which are* supp<»ed to have 
been added by the Homans, and to have been intended for the 
lines of the; mantle or dress. The body is in acun)benl posture ; 
and the paws (which are formed of ma.sonry) stretch out 50 
feet in advance. Fragments of its enormous beard are sc;en 
resting under-its chin ; and there is a hole in the head, in which 
the priests are supposed to have concealed llienisclvcs, for the 
purpose of imposing their oracles iq)on llie deluded people. 

“ The face, wliich is of the negro cast, is considerably decayed, 
but still f)rescnts a mild and even a •sublime expression.” The 
.sphinx now appears surroundeef with a walJ (3), at the distance 
. of 30 feet, the lop of which is cjaly three feet below the level of 
tile surrounding sand, so as to prove, beyond a doubt, that the 
ground around it il not higher now than formerly. This wall 
is built of unbaked bricks, but cased with stone on the inside. 
From this w’all there is a descent in front to tlie laigc area, by 
means of two flights of stepfS , of 02 aqcl the other of 14 
steps (5, 6) ; and, upon the lower platform, between these 
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flights, are thcwmains of two altars (1, 2) covered “with Greek; ^ 
iiiscriptioiis, considerably delated. In the centre, betw^n the^^ 
outstretched paws of tlie Sphinx, stands a stone platform or 
temple (7), on which was found a large blcxsli 'of granite, 14 feet 
high, 7 broad, and 2 thick. The fate of this stone fronting the 
east is embellished v itli sculpture in bas-relief, witli a long in- 
scription in hieroglyphics beni'ath, and the whole design covered 
at the top by the sacred globe, serjjent, and wings, 'fwo other 
tables of cialcareous sitone, j)laced on ciich side of the last men¬ 
tioned, and siinilai?]^ ornamented, arc supposed to have formed 
part of a temple; one of these was still reniaining in its j)lacc, 
and the fragments of the other, which had been thrown down, 
are now in the Ilritish Museum. There were Ibund several fran- 
ments of rnclely sculptured lions, and particularly a small figure 
of that animal of the finest workmanship, at the entrance of the 
temple, with its eyes directed towards the sphinx. On the side 
of the loft or northern paw of the great spliinx were discovt?red 
several inscriptions in Greek cliaracters; and one, parlieularly 
on the second digit, in pretty deep characters, wnth the signa¬ 
ture of Arrianos, which lias been copied and restored with much 
apparent correctness, by our distingiii.died countryman Dr Tho¬ 
mas Young. On the digts of the soulheni paw, were found 
only a few expressions in honour of HarpocTates, Mars, Hermes, 
and some of the Roman lan]K!rors. 

AfU‘r the most unremitting exertions, for the sjjace of ten 
months, IVIr Caviglia was seized with an attack of ophthalmia, 
which obliged him to suspend his labours and return to Alexan¬ 
dria. The expence iricurre<rby bis variou.s operations is said to 
have amounted tt) about 18,000 piastres, part of which was con¬ 
tributed by IMr Salt, and a few oilier jgentlemcn ; but with the 
explicit understanding that^ whatet'er .anti(iuities might be dis¬ 
covered, sbouhl be left at the 'entire disposal of Mr Caviglia. 
This gentlemen, on his part, JCas “ generously requested ^at 
every thing might be sent to the liritish Museum, as a testimo¬ 
ny of his attachment to tliat country, untter the protection of' 
whose flag ho liad for many years navigated the ocean 
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Art. on Ifie Arctic and (f 

BrifiisU Omitlwlc^sts. the Reverend John FficMiNc, 
^.D. F.R.S. Edin. M.W.S. Communicated by tile Author. 

The two sp^oie^ of gulk described by Linnaeus, in the 
twelfth edition of his Systerna Naturae, ..under the trivial names 
Parasiticus and Cataractes, differ from,^ie. other birds of the 
genus with which they arc assoqisUsd^ In ^^^eculiar Bti’ucture of 
their bills, 'and in the singularity of their, manners. While the 
upper mandible in the common gulls may he regai’ded as simple, 
.it presents a more complicated structure in the species to which 
we have now referred. In these, it consists of two pieces, the 
most remarkable of which is softer tlum the other, and, forms a 
corneous plate, situated on the upper side, and extending for¬ 
wards from the base ne^y two-thirds of the whole length of 
tlie mandible, without being extended to tlie margin on either 
lade. This plate has been compared to the erre, ol^jj^ick colour¬ 
ed skin, obseri’^cd at the base of the bill of hawks and caglv^, 
from which, however, it differs, in not reaching to the gape on 
each side, and in being of a firing consistence. The nostrils 
are situated on the inferior margin of this plate, near its distal 
extremity. 

When in pursuit erf food, or engaged in defending their nests, 
these birds far excel the other gulls in the rapidity of their 
flight. They live on fish, which they seldom obtain directly by 
means of their own industry. • They watcli attentively tlic ef¬ 
forts of the otho* gulls while fishing, and when they perceive 
any of these to have been successful, they instantly fly towards 
them; and, by, an mjremitting pursuit, cmnpel them reluctant¬ 
ly to yield the prize. Inattentive observers have mistaken die 
'Vomited matter fiw ekcremeijt, and have concluded that diey 
live on the dung of their weaker neighbours. 

The other guHs are remarkable for their shyness and timidity 
at all seasons. These, on the contrary, arc bold and vigorous, 
especially during the breeding season, and will not hesitate to 
attack birds of prey, dog^ or men, when appitoaehing their 
young. The claw of the inner too is mofe arched than ip dli 
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other gulls! This character, viewed in connection with iks pre- 
datory habits^ has procured lor tlie largest species the name of 
Sea Eagle. > ... 

The feathers of these birds ha'/e a very strong smell, not 
like those belonging to the petrels. 

There is no difference of jJumage between tlic sexes. The 
young birds more nearly resemble the adult ones in the colour of 
their-plumage than tliose pertaining to the species of true gulls. 

With chai-aeters 8^;;vcry different from the true gulls, it is 
necessary to consid^ these as constituting a distinct genus. 
WtJlxyn^hhy^ in his Omitkologia^ p. 22, when enumerating the 
British birds, places the Cataractes, the species which has been 
longest known to naturalihts, as a genus distinct from the guIIS 
and terns. In the body of his work, however, p. 265, he in¬ 
serts it in the section of the larger gulls, of a brown or grey co- 
loiiT. Brisifon, in his OrnithohffU,, atl/Twards adopted the same 
genus, under the denomination Stcrcoraire. Buffbn named it 
Lahhc; and more recently Illiger has termed it lAwtris. 

As Willo'%hby w as the first ornithologist who gave an accu¬ 
rate description of any uf the specie's, and indicated the propriety 
of placing the one kno\V'n to him in a genus apart from the 
gulls; tlie name whivl) lie imposed ought to obtain the prefer¬ 
ence. It is derived from the Greek word KaTstffwdus, a cataract, 
and alludes to the velocity Avltli which these birds descend 
through the air upon the objects of their pursuit. The bird to 
w'hich Aristotle applied this name cannot now be identified, as 
his description is botli short and obscure. 

The following may be considered as tlic systematical charac¬ 
ter of the genus Catahactes or Skua, by which it may be dis¬ 
tinguished from the genus Larus. 

BiU strong and straight. I'hc upper mandible hooked at the end; 
the margin of the under mandible sloping downwards at the apex. 

Nositik linear; r ^h er w'idest in f^Ant; pervious, situated near the' 
middle of the man(9ble, and covered witli a epTneous plate reach¬ 
ing to the feathers at the base.. 

Tongue bluntly bifid. 

Clatv of the inner toe arched. The back toe distinct^ 

The Skuas resemble the gulls and terns, in confining their 
operations Jo the surface of tlic water. lake them the body is so 
thickly covered^: w^lji feathers, and so light in proportion to the 
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whole bulk, that they appear to be incapable of diving. Only 
two species have been determined as natives of Great Britain. 

1. C. vulgaUis. Common Skua. Plumage brotvn, tail 
■ feathers nearly equal, length 25 inches, breadtli fr ,iii 55 to 
58 inches, weight from 48 to 54 ounces. 

English synonymes— SkiM-gulI, Brown-gull. Scottish syno- 
ny ines—vS’ra-fOjgZc, Skua., Skui, Bonxie. 

Willoughby, Ornithologia, p. 265. 

Sibbald, Scotia Illustrata, ii. lib. 3. p.''^ tab. xiv. f. 2. 

Pay, Synopsis Avium, p. 12»S. 

Linnaeus, Systerna Naturas. 76. 11. 

Pennant, British Z<K>logy, ii. p. 529. No. 243. 

The bill is two inches and a quarter in length, and of a brownish 
“black colour. The upper mandible is rounded along the margin to¬ 
wards the base; a little prominent in front of tlie nostrils above, 
and bent downwards at the end like the haw’ks. The under man- 
tlible i.s bent inwards at the edges ; at the apex it forms a gutter, 
sloping doAvnwards ; at the »Vase it is grooved laterally ; and at the 
junction of the tw'o sides beneath, there is an angular prominence, 
'fhe eyt's are surrounded Avith a narrow bare black orbit, and the 
iridcs ;u'e hazel brown. The legs are covered W'ith large black 
scales. 'J'be claAVS are strong, of a black colour, arched and groov-^ 
ed beneath. , . 

Tile 2 }lumage on the upper parts i.s dark rusty broAvn, with yel- 
loAvIsh-Avhite oblong dusky spots. Each feather is dusky broAvn 
on the edges, and yellowish-Avhite at the end near the shaft. The 
plumage below is lighter coloured, and on the belly it is tinged 
Avitb ash-grey. The feathers on the neck are Aviry and ppinted, 
and have a narrow oil-gi'een spot on the extremity. The wings 
reat-h to the point of the tail, 'fhe shafts of the quills are white. 
The outer web, and the extremity of the first, deep brown ; the tips 
only of the rest, brown; the remaining part, toAvards the base, is 
white. The coverts of a few of Hie .secondaries are white. The 
tail-feathers, which are Iaa'cIvc in number, are blunt ; the sliafts, and 
the webs at the base, are Avhite ; towards the extremity the webs are 
brown. * 

There is no difference between the^exes, either in colour or size, 
in those which we have examined *. It does liot appear to be sub¬ 
ject to much variation of plumage with age or seasons. " Stune indi¬ 
viduals have been found havin^*the chin and forehead tinged with 
ash-colour. * 

Willoughby is the first British Avriter Avho has taken any no¬ 
tice of this bird. His description is drawn up witlt his usual 
minuteness and accuracy. He errs, however, in considering it 
aa the same with the Cornish Gannet or Solan Goose. 

* We have remarked, that the plumage oi the female is darker than tkat of 
' the male.—Eo. 
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The common Sitiia is gregarious during the Inreeding 
It la^'s two eggs of a muddy green colour, marked with .irre¬ 
gular brown spptSj and intermixed with sinal}er white spots. 
The nest is carelessly constructed of a few dried weeds, and ia 
found in unfrequented moors. It breetls in tlie Zed^d islands, 
where we have observed it, as in Foulah and Unst, and on 
Rona's Hill in Mainland. 

When the purposes of incubation have been accomplished, it 
retires from its sunipi^ haunts, and leads a solitary life on the 
ocean. It is found ita bur seas at all seasoT>s. It is rare in the 
southern parts of the kingdom* ; and even about the Zetland 
islands, it is by no means a common bird. It likcMnse inhabits 
the Ferroe Isles, Iceland, and Norway. It is I'ound in the” 
southern latitudes, having been observed about the Falkland 
Isles, and termed by our circumnavigators Port Eginont lien. 

The cx>mmou Skua obtains a groat, share of its fotxl by pur¬ 
suing tlie larger kinds of gulls, and com})clling them to dis¬ 
gorge the fish which they have ub(ai:ied. 

During the breeding season, this bird is remarkably active 
in defending its young. It descends through the air in an ob¬ 
lique direction with amaidng vekicity, totvards any person who 
ventures to go near ‘its liaunts. It seldom, however, indicts a 
stroke, generally approacliing witliin a foot or two, wlicn it rises* 
rapidly^ and flies off about a hundred yards, to return in a 
straight line with equal imjTetuority as before. On dogs it 
inflicts very heavy strokes with its whigs, and generally com¬ 
pels them to seek the protection of their masters. The inhabi¬ 
tants of the Ferroe Isles destroy them with spears or sliarp 
knives held er^et over their heads, on w'Jiich these birds trans¬ 
fix themselves. 

The Skua likewise attacks the eagle with success, and driven 
him to a distance from its haunts. On this account he is a 
great favourite witli the shepliertT; and the Zetland fishermen,, 
when they meet him at sea, always throw overboard some fish 
for his use, the rew ard for his services as the gi*ardian of their 
flocks. His robust form, and hooked bill and claws, have in¬ 
duced .some naturali^s to suppose that he likewise devoured 

• 

* Wc ha%c in our possession a specimen of the Skua Gull, killed in the Se3- 
wax Fihh.—En. 
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iptm!|g knibs, ducks, and poultry *. Tn Zetland, however, he is 
universally regarded as a piscivorous bird. 

When observed at sea, tliis Skua is considered as a stupid in- 
nedve bird, althougli bold and*resolute on land. He will suffer 
a person in a boat to approach very near without Ix'ing dis¬ 
turbed- When flying, the white roots of his quills apjxar like a 
white spot, and the tail is spread out like a fan. 

2. C. fARASiTicus. Arctic Skua. Plunge above black; the 
two middle tail-feathers produced ; Ibhgth from 18 to 21 
inches; breadth from 42 to 4o,\ indhes; weight from 12 to 
16 ounces. 

English synonymes— hird^ Arctic~gnll, FeaseVi Dunff- 
hunter.f DuiigdArd, Scull., Boatszcain. Scottish synonimes 
-—Faiikidur^ Badoch, Ailan^ Scouti-ullan, Dirtm-^iManf SlcuL 

Edward’s Birds, tiih 1 -18, 149- 

Linn. Syst. Nat. 76-*llO- 

Penn. Brit. Zool. ii. p. No. 2I.j. tab. 87. 

The bill is two inches in length, of a greyish-black colour, darkest 
towards the point. The upper mandible is l ounded along the mar¬ 
gin towards the base, a little prominent in front of the nostrils aboy^, 
and bent downwards at the end. I'he under mandible is bent in¬ 
wards at the edges, and at the apex forms a groove sloping down- 
wju-ds; at tlie base it is grooved laterally, •and at tlie junction of 
the two sides beneatli, there is .'i:i angular prominence. The eyes 
are surrounded wdth a narrow black orbit, and the irides are of a 
hazel-brow'u colour. The legs are t»f a black Cfdour, rather slender. 
'J'lie claw of the outer toe is slunt j that of the middle toe broad and 
grooved below ; and of tlie inner toe, narrow and arched. 

The plumage above is ijitcrniediate between greyish black and 
brownish black. At the base of the bill there are a few sliort red¬ 
dish white feathers. Round the neck there is an indistinct circle of 
feathers more wiry and pointed than the others, and of an oil-green 
colour near the shafts. *011 the under side of the body the plumage 
is blackish grey, with a tinge of ferruginous asli. Some of tlie fea¬ 
thers on the belly are edged with white; those on the vent incline 
to brownish black. The wings are long, reaching beyond the late-' 
ral feathers of the tall. The fisigt feather is tlie longest. The shaft.’! 
of the quills are white at the ba-'C, bdl;oining black towards the tips. 
The webs are ravert black, lightest at th.c base, and darkest at the 
extremities. The tail consists of twelve feathers ; the five exte¬ 
rior ones on each .side are rounded with a small projection of the ex¬ 
tremity of the shaft; tlic two middle feathers rtvuh two inches and 
a> half begronci the rest, and taper to a point. 'I'hc shafts arc whito 
at the base, and die webs also are light-colour^, but both arc. raven 
black towards the extremity. 

T' ' I '' - - -- . 

* Pviedo says it devours not only fish, but also birds and 


/ 
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The tongue is fleshy and bluntly bifid. The middle of 
and a ridge on each side, are covered with cartilaginous reflected 
teeth. I'he trachea at the division of the bronehiae is furnished with 
a small boi^ plit^e, liectiim with too long broad vermiform ap* 
pendapei. Length 18^ indies, breadth 42 mdhes,< weight 12^ 
ounces. 

•. * 

The iH'eccding description is that of a male bird shot in Sep¬ 
tember. Considerable variation, however, is observed in the 
plumage of tliese birds. In some specimens, nearly similar in 
other re.spects to the one which we have described, Uie-yellow- 
ish ring of tlie neck is wanting. In others, this ring is white; 
the chill also greyisli-wbite, mottled with greyisli-black ; and the 
remainder of the under side uliito, including the cheeks. In 
some individuals of the liist variety the 'sent is dusky. The 
birds which have been described h\ British authors, under the 
title of Black-tocd gnU^ (Larus cre})idatus,) are now consitlcr- 
ed as varieties of this species, or racier as young liirds in the 
first year’s plumage. 

The Blackdoed GkU described by Pennant, from the com¬ 
munication of Dr Lvsons to the Royal Sixiietv, Phil. Trans, 
vol. lii. p. 135, has ni^t come under the inspection of any recent 
observfer. 

** This species (Brit. Zool, ii. p. 33S. No, 244. tab. 86.) weighs 
eleven ounces. It.s lengtli i.s fifteen inches ; its breadth thirty-nine. 
The bill is one inch and a half long; the upjicr part covered with a 
brown cere , the nostrils like tluwe of the Ibnner (Skua) ; the end 
black and crvH)ked, I’lie fe.'ithers of the fori'liead come jirett}' l<»w 
on the bif. The head and neck are of a dirty white, the hind part 
of the latter plain, the rest marked with oblong dusky sjiuts. The 
breast and belly are white, crossed with numerous dusky and yel- 
lowi.sh lines. The feathers on the sides and the vent are barred 
transversely with black and W'hite. The hack, scapulars, coverts of 
the wings and tail are l)lack, beautifully edged with white or pale 
rust colour. The shafts and tips of the quill-feathers are white. The 
exterior web and upper half of the interior web black, but the lower 
part of the latter white. The tail f^onsista of tw'clve black feathers 
tipt *W^h white ; the two middle Af which are near an inch longer 
thw the others: the shaft.s are Avhitc, and the exterior web of the 
ouimost feather is spotted with rust colour. Tlie legs are of a blu- 
iilp^lead colour; the lower part of the toes and webs black."—Taken 
,aear Oxford. 

The black-toed gull described by Bewick, in his valuable 
work on British Binds, is by no means rare. In a specimen diot 
m October, he informs usj that “ the whole upper and under 
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r**;' " 

^ puma^ is dark-brown, eacli feather slightly edged and tipped 
with ferruginous. Th^ greater wing coverts, and the first and 
secondary quills are dusky, and more distinctly tipj)ed with 
rusty spots. The consists of twelve feathers; the two 
middle ones longer than the rest; it is of the same colour as the 
quills, except at the-'-concealed part oi‘ its root, y hich is white. 
The legs are slender, and of a lead colour ; the thighs and part 
of the joint, and the toes, black ; the webs arc of the same co¬ 
lour, excepting a small space between tlio first joints of. the toes, 
which is white." 

The late Mr Montagu, in his Supplement to his Ornithologi¬ 
cal Dictionary, gives the following dt'sci'iption oi’ another variety. 

It has the sides of the head, neck, aiid throat, buff-coloured ; 
the breast white, shaded into a grey and becoming dark slate-colour, 
on the belly and parts beneath ; ilie upper parts of the body are also 
dark slate; the wings and tail black ; the legs are yellowish; the 
knees an<l tin* feet, as high '.:-, the back black. The sex could 
not be determined, but the two middle leathers of the tail are 
their full length." 

According to Pennant, the sexes may be readily distinguish^ 
by the plumage, the male being yhiic on. the undet side, whfi^ 
the fenialo is of a light brown. '1'lic.sc marks, however, are not 
to lx; depended u})on, ns we ha^e frcqui-ntly Ibund those with the 
belly wliite to be females, wJiiJe those with dark-coloured bellies 
were males. The late Mr Sinionds, in the Linnean I'ransactions, 
vol. viii. p. 2(i7, in reference to those which be found plenti¬ 
fully on tile Isle (jf Glass, says, “ Several varieties were ex¬ 
amined, and confirmed the remaiji that there is no external mark 
of distinction betiveen the sexes." are disposed to coincide 
with this opinion, and, to consider the white colour of the fea¬ 
thers on the belly as a mark of age. 

Edwards is tlie first British writer who takes any notice of 
this species. Linnaeus quotes the Coprotheres or Strundt-jager 
of Ray (Synopsis Avium, as synonymous. But, a.s 

Ray places his bird among those gulls ivhich are destitute of a 
back toe, it is obvious that, in quoting from Marten, he was 
himself ignorant of the sjiecies. Tlie Cepjiluis of Aldrovan- 
dus is usually considered by Briti.sli writers as similar to the 
varieties which have been noticed under tjie name of Black¬ 
toed Gulls ; but the de«cription given by that author is too im- 
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perfect to warrant us to refer to it witli confid^uce as 
znous. 

This sjKacies breeds in unfrequented licathsin the Hdbrid^ 
and Northern IsUncls. Its nesfr is constructed of dty grass^ 
/ The eggs are in general two in number, about tiyO ioehes in 
length, of a dirty olive-green colour, with irregular blotches of 
Hver-browi), most ninnerous at the thick end. Tl^ eggs of tliis 
fipiteies, however, like those of many kinds of water-fowl, exhi¬ 
bit considerable differences as to colour. In defending its nest 
when containing young birds, it is remarkably bold and im})e<- 
tuous; and, in its moticMis, bears a considerable resemblance to 
the lapwing *. It often feigns lameness, in order to decoy unwel¬ 
come visitors to a distanr e. 

In the breeding season, it may lie regarded, like the gulls, 
gregarious. It appears at the breeding places about the begin¬ 
ning of May, and retires in the end of August. During the re¬ 
mainder of the year, it is dis])ersed over tlie oeean. 

It is a species' witloly distributed in nature. It has beiii 
found from the twenty-eighth degree of north latitude to the 
icy shores of SijitzlKn-gen, 

• The flight of tliis bird is r,'i})itl, and its sight acute. It })er- 
ceives the success t)f *ihe common gulls, even at a ctmsiderable 
distance, pursues them with succe.ss, and jacks up tire morse! 
w'hkh they have been conqwlled to vomit, in general belore it 
reaches the water. It in this predatory manner tjiat il se ems 
to obtain the greatest part ol' its AkkI ; not exclusively, how¬ 
ever, since we are informed by Ghister, in the Memoirs ol’ the. 
Academy of StwJdiohn, vol. ix. p. ol. that it will, even in the 
strongest breeze, seize any small ffaji w Itjich the sailors throw in 
lire air; that it cm ti steals away herring Irom tire decks of the 
Ashing vessels; an<l, if they are salted, washes tliem previous to 
.swallowing them ; that it is the sign of the presence of fish ^ 
and, when these are scarco cit sea, it ajrproachcs the banks, to 
Iced oh the earnings of the weaker gulls. 

-^-;- 

♦TDurinc; our six days confinement by a storm, on the dreary and remote roel;, 
of Foulafc, u'c l>a(t frequent opportunities of observing the Arctic !$kua, Ihia bird 
wc found fully as troublesome as the common skua ; for the moment wc approsleh' 
'•<1 near to its nert, it Is’Eft US upon the head and in the fc.co uiUi its vringJi, 

• tp pursue i:*. until wc q^uitted its domain.—FS b, 
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AsLt. XIX .—Mieriptum rf the Nautical Top, as ccmMnicied 
by EowaeiTTeougiiton F. R. S., and Member of the Ame¬ 
rican Philosophical Society. 


In taking the altitudes of the sun and other celestial bodies at 
Sea, it is always necessary to perceive the apparent horizon. 
When the horizon is obscured, and v hen the vessel has little or 
no motion, the observations may be made with an artiptial fio- 
ri^QUy consisting either of mercury or tar, placed in a shallow 
vessel, and protected by a glass cover from partaking of the agi¬ 
tations of the extenial air. If the ship, however, has the 
least motion, these artificial horizons .are of no use, and it be¬ 
comes impnacticable to make the usual observations for the 
latitude. 

Soon after the value of Hadley’s Qu.adr.ant became known, 
every one was anxious to have attached to it an apparatus for ^ 
taking altitudes, when the n.ataral horizon could not lie seen^ 
and all the varieties of pendulums, plumb-lines, and levels, were 
tried and rejected, Perha])s, among these various contrivan¬ 
ces, there were few that, under particular circumstances, might not. 
have been useful; yet their discrepancies were such, that any 
thing like a standard instiaiinent never appeared, and perhaps 
none of them answered the pur|X)se better than Astrolabes had 
done before. The class of instruments above alluded to have 
never disajipeared ; they have continually been brought forward 
under patents and new fcrms, but, to a very late date, they have 
succeeded no better than those that jpreceded them. 

Mr Serson, who was lost on board of his Majesty’s ship the 
Victory about the middle of tj^e last century, had observed 
that, when a top was spun, its iipptr surface directed il self in 
the course of two minutes after it was set up, iu a true horizon¬ 
tal planethat this plane? was not at all disturbed by any mo- 

‘ ? PhiluBophkfit TrcmartiwTts 1751, vol. xlvii. p- .®52. 
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tion or inclination giy^ to tlie box on which it was pls 
therefore, tliat it might be of great advantage as an artificial 
rizon. Whe^ if ^as spun in tlic open air, it continued in nvii^ 
tion 35 minuti^ ; but wlieii it was made to revolve in vaato, its 
motion continued during the space of tzco flours and sixteen mi¬ 
nutes^ preserving a perfect horizontality for the space of three 
quarters of an liour. 

The nautical top, as made by more tliaii one of the first ar¬ 
tists, was trietl at sea about sixty years ago, by some ol‘ the first 
naval officers, with saiigTiine ho]>es of success. These hopes, 
however, were disap^joinled, and in a few years it shared the 
same fate as all the other contrivances that prcccdt^stl it. Mr 
Weir, who revived this subject, failed to a far greater extefa 
than any who had gone before him. His instrument, made by 
the order, and at the expeiice, ol' the Board of lamgitiide, was 
tried in a King’s shij) hy himself ajid an astronomer ap}K)intcd 
by the Admiralty. It va.s soon found, that when the ship had 
any motion, the top could not be depended upon to the amount of 
several degrees, although on shore it performed within a smaller 
number of minutes.. Mr W'eir’s macliiiie, which was very large, 
had a reflecting surface of full 12 inches diameter; it reejuired 
a man to keep it in motion while observations were made with 
it. The glass rested its weight ujKJU a blunt }K)int, su])portcd 
from a chest below. The tniin of wheels that gjive motion to 
the glass, were connected to the latter by means of leather 
thongs ; and the motion of the ship stretching one of the thongs, 
and relaxing tlic opposite one^, drew the glass from its due posi¬ 
tion through the angle mentioned above. 

It was in the beginning of last year,^tliat Mr Troughton be¬ 
gan his experiments on the Nautical Top, under an idea that this 
instrument hatl not hitherto haxl a dedsive trial; and we think it 
will be allowed hy all who are acquainted with the genius and re¬ 
sources of that eminent artist, dial, if the idt'a is susceptible of 
being brought to jtcrfcclion, it will he perfected in his hands. His 
first eflorts were very flattering; for, by means of an easy adjust- 
lie brought the planes of reflection and rotation parallel to 
each other; a thing of so much importance, that it had been consi¬ 
dered as the chief ^ause of failure in the first constructions, and 
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caDiiot be effected but by good workmanship, llis next 
'Experiments were directed to give the instrument a better form ; 
Imt, after trying different forms, to the amount of eight, he 
found himself completely disappointed; for, among that num¬ 
ber, there was not one which performed better than that first 
described. In fact, tliey were very nearly all alike. 

One of Mr TrougliLon’s Tops was sent t>ut with each of the 
four sliips that went last year to the Arctic Regions, and, tliough 
they dkl not give such satisfactory i .‘suits as were expected, yet 
he is perfectly satisfied witli the reports of the able officers who 
commanded them. He was never, himself, sanguine of succes.s; 
but he wishi'd, il‘possible, to give to the mariner a standard in- 
Ttrument; well aware that, to do this, it must command a de¬ 
gree of accuracy very nearly, ii' not (juite, cijual to that of the 
natural horizon. 

The Nautical Top consists of two sc])aratc parts; the Top 
which is to he sjani, and a piece of maclilnery from which it 


is to receive its rotatory motion. 

The form which JNlr Troiighton first gave to tlie top, was 
that of a hollow cylinder of brass, ojicn at.the bottom, and tar-* 
minated above by a circle of dai’k glass, 'Fhe inner ilianieter of 
the cylinder was inelies, the outer dianieter indies, 
its height 1^ inch, and the diameter of the reflecting glass 4^ 
inches. 


Mr Troiighton afterwards surrounded the cylinder with a 
solid brass ring, fastened to it by four projecting arms. Uhe 
upper surface of the ring was on a level with the circle of black 
gla^s which formed the surface of the top; and the inner curv¬ 
ed surface of the ring^was concentric with the outer curved 
■urface of the top. 

The improvement w:hich Mr Troughtoii has made iijion the 
top since it went out with the Arctic Expeditions, consists in 
giving it tlie form of an iiiverte^l frustum of a cone. The ba.se 
or lower surface of tlic frustum is about 6 inches in diameter, 


the upper surface alxiut 4 inches, and its height about 2^1 inches. 
The thickness of the metal which forms the cone is J of an 
inch. The reflecting plane which occupies thi; whole upper 
surface of the conical frustum, rests in a stofl cup half an indi 
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wide, and on a steel point which descends about half aft nieiif.:^ 
below the upper surface of the frustum. .j" 

IVfr Troughtolij we know, is stiU continuing his experin^nti 
upon this subject. His present eflbrts arc chiefly directed to the 
means of preventing the acti(jn of the wind, and at the same 
time removing the effect which the recoil of their own wind pro- 
duces; a thing which, within moderate dimensions, he finds is 
not easily effected. 

The apparatus for putting the t(»p in m(jljon, consists of a 
aeries of wlicels, llie first and largest fjf which is put in motion 
by a wiiM^h or hatidlc placed in its cirenniforenee. TIic last 
axis w'hich is jnit in n’ofion. and acquires a great velocity from 
the intermediate wlieels and pinions, carries at its low'cr end'aT 
hollow' stpiare key like the teraiiinition of a ch)ck-key. This 
hollow key fits loosely the sqitare axis of the to}), so that when 
the one is {>laeed n})on the other, and tin- ap])aratns put in mo¬ 
tion ]>y the hand, the lop reecives tlie same \eI(K'itv as the key 
and the axis to whic h it 1^ attached. As soon as the velc’city 
acquired by tlu* toj> is considc red suflicientjy great, tlie whole 
apparatus is cjuieldv raised; the kev leaws the vertical axis, 
#ind the to}) revolves aJc»i!e with an iiKoneeivable velocity. 

Jn the course of last smnnier we had an ^)j‘)jx)rtiinitv of wit- 
iics.sing this .sitriple cxperinient The to}) Isad then the .second 
form which avc have desc ribed ; (he images of objects reflected 
from the n v oh ing })laie of glass apjDeared absolutely fixed ; and 
in cernseepu-nee of the total disap})earance of the projecting arms 
whicli lield tlic outer ring of brass, this ring appeared to Ix) abso¬ 
lutely suspended in the air, and to surround the top exactly as 
the ring of Saturn laicirclcs the Ixxly of the }:>lanct. 

The velocity ol' thi‘ circumference of the base lias been 
ifulatcd at about 30 miles an houi*. 

.KDixurttOH, Aiml 20. 181Qf 
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Akt. XX.— On tli^ Geagnoatkal Relations of Grarnte, Quurtz- 
Ro('kf and Red Sandstone. B}' Proiessor Jamkson, Com¬ 
municated by the Authort 


1 . 

Granite. which is a very abunflant and widely distributed 
rock, is acomj)ound of f’clsjiar, quartz, and mica, dis}>ose(l in gra¬ 
nular distinct ct)nc■l•l•lIor^^ of variou magnitudes .and forms, 
'rheso concielions, at their line of ji met ion with each other, 
present apjjearances whicli are highly interesting in a general 
geological \iew. Frequently the concretions are sinijjy attach¬ 
ed to each othe r, or the’, are interml\i'd at their line of junc¬ 
tion, the feh^par being mlermixc'd with the quartz, the quartz 
with tlK‘ mica, or the mica with the febpaJ'; and not unfre- 
t]uently hranche'-. or viins shoot (Voin the one coneivlioti into 
tlic other. Tliese phenomena, thus disiincllv m’cu in the small 
scale, are of the san'.e general utiture with those observable at. 
the lines of junction of gneiss, granite, inrca-slale, ])orphyry, 
iinieslone, traj), aiul otlji'r rocks. ^ 

Qmrt"-Nj(k. which is jirii.cijially <’oniposed of granular coii- 
erctlons of cpiartz, wilii a lilt It' disseniinaled I'elsp^u*, anti a few 
se.ales of niica, when })arlieular]y examined, exhibits the same 
kind t)f struelure as that just desenbed as oecurring iu granite. 

Red Sandstone*. —lliis rock is principally eomposetl ol' fine 
granular tjuarlz, w ith a considerable j.ortion of It bpar anti a little 
mica, dis})oscd in granular distinct ctincrctie-n:^, j.‘resenting at their 
junctions the same a])peimincc.s as in gnuiitt anti tjuartz rock. 


Mineralogists in general admit g^he t hemieal nature of granite, 
but deny that t[uartz-rot;k and its santlbtone have been formed by 
deposition from a state of chemical st)Jutitni,lhe characters of these 
rocks, in their opinion, intiin.ating a mechanical formation. But 
on what data is this opinion ibimded TJic general arenaceous 

• This I'cd sandstone differs from that which lies imjnediatelv helow the coal for- 
....wabon, as will be explained in u future paper. 
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aspect, and rolled these 

principally addufcod in support c 
nitc is often. arenS[^eo\is, and yet 
formation, i^nd no authentic rolled masses have ever heeri de¬ 
tected in quartz-rock, or in tht; red sandstone which is associat¬ 
ed with it. We must therefore abandon tlie mechanical forma- 
U&a of quartz-w)ck and red sandstone, and inquire if they are not 
pi^ticts of crystallization. In all rocks universally admitted 
to have been formed by crystallization, such as granite, syenite, 
and limestone, the granular concretions of wliich ihcy arc com¬ 
posed, arc either simply attacljcd or intermixed at their line of 
junction, or branches shoot I’roni the one into the other; and 
these arrangements, w'hich must be considered as indicating cry¬ 
stallization from a state of solution, also occur in quartz-rock 
and its sandstone; and hence these also are to be viewed as 
chemical formations. 


Gcofinostical 

rocks, are the arcumstane^ 
»f this hypothesis. But gr|^; 
it is admitted to be a chemieil-' 


3 . 

Small masses t)f line granidar granite sometimes occur im¬ 
bedded in coarse gwanular varietii's, and occasionally masses of 
coarse gi'anular granite are inclosed in fine granular. Tliesc 
masses, at their line of juiu tion with I lie inclosing granite, are 
sometimes distinctly sejiaraled, or they are intermixed with it, or 
gradually pass into it, and frecjiieiitly they sen<l out branches or 
veins in all directions into the surrounding r(x:k. These charac¬ 
ters prove the chemical and also cotemporaneous formation of 
these masses with the surrouvding rock. It frequently happens 
that masses having all the characters of (piartz-rock are im¬ 
bedded in granite, and tliesc, at their,line of junction with it, 
present the appearances already described in the inclosed granite 
masses. Similar masses of granite occur in quartz-rock, and 
in sandstone, and siindstonc also occurs in quartz-rock and gra¬ 
nite ;—facts illustrative of tli^ chemical and cotemporaneous 
formation of all these rocks. 

4 . 

Having shewn that granite, quartz-rock, and j«d sandstone, 
are chemical forimttions, and that they are somctinies'of extem¬ 
poraneous formation on the small scale, we may next inquire if.! 
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. .. of Gramite, Quartz-rocTe, and Red Sajidstone. 

>thie arrangements of these rocks on the great scale arc of the 
same general nature. This investigation will lead us to detaijb 
the geognostical relations ol' Granite, Quartz-Ilock, and Ilea^ 
Sandstfteic. * 


I .—Gcogrioitlcdl Rclatioufi (Hraniic. 

It is an opinion entertained hy many, (and one which I at one 
time considered as the most j)]ausil)le.) that granite is the oldest of 
all rocks, and was iherefore the first lormed of the difl'erent for¬ 
mations of which the crust ol‘ the e;'rth is c()iri}X).')ed; others 
maintain, that granite is newer than most rocks. The first 
ojnnion i.s that of llic Neptunists, the other that of the I’luto- 
nists. liotli opinions we consider as im])robal)le, anti are rather 
inelined to eon.nder granite as of eotem[)()rane(;us formation wdth 
tile rocks along with which it is associated. The following 
statement w'ill shew how flir this opinion is consislcnt with the 
geognostical relations of gi'anite. 


Imffcddi'd (inin lie. 


a. Granite occurs m Imbaldcd n.vf.v.vr.v, vaiylng in magnitude 
iVom a few i'athoms to sc\cral mill's i,i extent, and often of great 
breadtli, in rocks of difierent kinds. "J'hcsc hiasses sometimes 


rise above the bounding strata, forming hillocks, hills, moun- 
tain.s, or ranges ol' mountains. '^rhe surrounding strata oc¬ 
cur in difierent positions; sometimes they are horizontal all 
around the mass, or they rest on the mass on one side, and rise 
from under it on the op])osite side;•and occasional]v the strata 
are mantle-shapeil, or tiip towards the granite from all sides. 

In some instances, tlu' strata are observeil under the mass of 
granite, as well as on its sides, tlius jiroving tliat it is imbedded ; 
and we see no reason why the same may not he tlie case in all 
similarly situated musses of graniti^ of w hatever magnitude they 
may be. • 

b. These imbedded granite masses, at their line of junction 
W'itli the bounding strata, present ])reei.sely the .same series of 
phenomena as occur among tin* distinct concretions of granite, 
and otlier granular rocks, and at tlie junctions t>f smaller im¬ 
bedded mas.ses of different rocks. Here, then, we have, on the 
great s.caie, in junctions often visible lor miles, either the inter- 
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mixture of the granite i«ith the hounding strata, i^eir mere 
attachment without intermixture; and often numerous veins of 
■granite shoot from tlie imbedded mass into the Jidjacent rocks. 

c. The imbedded granite “^nasscs are sometimes coq|||>k‘te1y 
enveloped in the surrounding strata, but more frequently a con- 
siderahlc portion of‘ tlio nuiss rises higii above the lK)uinJing 
strata. This is owing partly to the iiiHuenco of the weather 
removing a part of the superimposecl strata, mid partly to the 
original formation of the mass itself. 

Graniic in Beds. 

Granite frequently occurs in tabular masses or beds, wliicli 
are parallel with the bounding strata. These vary in breadth 
from a few feet to several hundred ii'et; and from a few yards 
to several hundred yards, in extent. These beds, at their line of 
junction with the iicigJibouring strata, are sometinies distinetlv 
separated without any ti'ansition or intermixture; while, in other 
instances, transitions arc to be observed, and also intermixlun-< 
with the superimposed or subjacent strata, ^'cins or branches of 
the granite also occasionally shoot from the betls into the bound¬ 
ing strata. 

Granite in Vchis, 

Veins of granite, as alreatly described, sIkkiI from imbedded 
granite, and .also from granite beds into the mljacent strata; hut 
besides these, numerous veins are met with, which are isolated 
and unconnected with any bed or imbedded mass of granite. 
These veins vary in m.aghitude from half «'in inch to many 
fathoms in width, and from a iew^ inches to many fathoms in 
length. They are sometimes very ttAluous in their course, and 
occasionally send out from both sides numerous smaller lateral 
branches or veins. In some of these veins there is no intermix¬ 
ture of the vein mass and the^ioundina; rock; in others there is 
an extensive intermingling of the two. 

Bocks in 'which Granite occurs. 

Not {ilx)ve forty years ago, it was a general pinion that granite 
occurred only under, and in contac^t with gneiss, and was there¬ 
fore entirely wanting in all the other rock formations. This 
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Viet^id istill maintained by some mineralogists, bat must ere 
"long be abandoned, as it is now known that granite is associated 
. w'ith many difterent kinds of strata. 

Granite occurs in great imbglded masses, and veins, in 
mte. These masses, often many fathoms in extent, at their iLne 
of junction with the granite, are sometimes simjily attached, 
more fretjuently appear intermixed with it, or ])ass into it, and 
branches or shoot from the granite into the syenite. 

Porphyry^ ‘a very widely dist’ibutcd rock, sometimes con¬ 
tains imbedded masses and veins of granite, in which we have a 
repetition of the same phenomena us observed in the masses in¬ 
closed in syenite. But many [lorphyrit's aic mere varieties of 
granite, in which the base is very fine granular gi anite. 

Grmmhir foliated limc.sUmc, in primitive moitntuins, is some¬ 
times traversed by veins of granite, or contains imbedded mas¬ 
ses of that rock. 

Gtn ifiS^ Mica-dfiU’, Clny-slntc, and Grey-zafuke, are fretjuent- 
ly traversed by \eins of granite, and in many districts there are 
whole hills and ranges of hills, which are the outgoings of im¬ 
bedded masses, and beds ol‘ granite, situated in the rocks 
enumerated. But these are not the (mly rocks which contain 
granite; for immense imbedded ma^^ses, bedj, and ^ eitis, occur in 
ipiartz -1 ocl\ luid also in tlie 7’cd mnd.sionc connected with that 
interesting formal ion. 

This coneise emnneration of facts, proves, that granite is not 
confined to one ])articiilar species ol" rock, but oeeurs iu many, 
and that it is not of earlier formation than ail other roclvs, nor 
of newer formation than most others, but is very often a co- 
tomporaneous crystalli/alion with the rock in which it is si¬ 
tuated. • , 

• 

W.—^Gcognofitical liclatiozis of Qnart:^-Roch\ 

Werner was the first naturalist who studied the geognostical 
relations of this rock, and his view is stated in my lllemcnts of 
Geognosy. I have traced its distribution in the mountainous 
districts of the Highlands, and the same has been done by my 
active and acute friend Dr IMaeCullocli. Wc have ascertained 
that its relations are much more varied than was fonnerly be¬ 
lieved, and that it occupies a greater portion of die crust of the 
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e^th than had been suspe^ed bf geologists. Werner it 

almost entirely to the clay-slate formation; and Von Buch con¬ 
jectures tliat it may be the oldest rock with whicli we are ac¬ 
quainted. Both of these statements are incorrect; for it is ibiind 
associated w'ith nearly all the Primilivc Rocks of autliors; also 
with those of the Transition class, and is cvc'n included in Sand¬ 
stone; and as there is no satisfactory evidence of one prinutive 
rock being older llian anoliier, the wliole class appl^anng to be a 
simultaneous crystallization, there is no reason why quartz-rock, 
which occurs along with all the others, should be viewed as the 
oldest ♦. 

Imbedded Qunrtz-Jtock. 

Quartz-rock occurs in masses, in rocks of diflerent kinds. 
These imbedded masses, according to tlieir magnitude, I’orm liil- 
locks, hills, or ranges of hills. The strata around these masses 
have the same positions as are observed with imbedded masses 
of granite ; and the lines ol'junction of‘ the quartz with the ad¬ 
jacent strata, exhibit iutermixtures, transitions, and veins, as in 
granite. 

Quartz-Rork in Bed^. 

The tabular rnass.'s or l)C‘ds of quartz-rock are sometimes so 
thick and extensive as to form whole liills; and their lines of 
junction exhibit the u&UiU appearance of veins, intermixtures and 
transitions. 


Quartz-Rock in Veins, 

Veins of this rock are very frequently met with in some dis¬ 
tricts, and these are occasionally several fathoms wide, and of 
considerable extent. 

Rocks in Tchlck Quarts-Rock occurs. 

Quartz-rock, like granite, sometimes occurs in large im¬ 
bedded masst's in syenite., iftul aUo in masses and veins in gra- 

• The arrangements that occur in lialloway, on the east coast of Sutherland and 
^thness, on the .side.s of Loch Kc.s.s, and in .several ncighhntii ing districtji, on the 
Sst coast of Uoss-shire, inverntss-shire, an<l in several uf the Hebrides, seem to 
■ad to the conclusion, that the tiansiiion rocks, and certain kinds of red sand-stone, 
belong to the same grand division as the primitive locks. We intend to give a 
fi'Ji enumerution of the facta illustrative of this liew in a future Number. 
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M%’ ct^inon rock, in beds, in some gti&tss and mica- 
f districts 4 ‘‘aad frequently, it is distributed vef^ abundantly 
^through hills and mountains of clayslaU, in the l»)rm of beds, 
imbedded masses, and vtuns. It sometimes aj)pears in greywacke 
districts, and great beds of it are observed alternating with red 
etmdstcme. 


lll^->-^Geognostlccd Relations <^Red Sandetmie, 


In general all the diflVrcnt kinds of sandstone have been con¬ 
sidered as entirely unconnected ;vith any of the primitive or 
transition rex-ks, and strictly c-onfined to the secondary class. This 
restriction, however, is not consistent witli our present know¬ 
ledge of the geognostical dislril)ution of this rock, and it is now 
known that some sandstones are connected with rcK;ks, cciusider- 
ed by authors as members of the transition and primitive classes. 


Red Simdfitonc in Beds. 


This rex'k oec\irs in beds of very various magnitudes. These 
at their lino ol‘jiincliou witli the bounding rocks, shew interniix- 
ture.s, transitions, and veins or sl)cx>ts froin tile upper and loweif 
side, and from their extremities. 

• 

Red Saiuhionc in Imbedded Masses. 

Red sandstone also oe(;asionally occurs iu large imbedded 
masses, like those of granite in syenite, or of rjuartz-rock in 
gneiss, iu strata of different kinds. Small vc^ins shoot fnim the 
SMuidslonc into the bounding rock, and frecpicntly intermixtures 
and transitions are to be observed, vitli the neighbouring strata. 


Rocks in*xckich Red Sandstone occurs. 

Red sandstone occurs, in imbedded masses and beds, in greu 
nite, porphyry, granular foliated limeston-j, clay-slate, and gneiss. 

• 

• 

It thus, appears that granite, cpiartz-rock, .and red sandstone, 
exhibit tbie same relations on the great scale, as tliev do in the 
smaller masses mentioned in tlie 3d section; and liciicc it follows, 
that these, rocks are chemical deposites, and of sim^iltaneous 
formation with the various strata iu which they .are contained. 

II S 



AitT. XXl.-^Accmint Improved By^romekr. ' By Johs? 

LivrvGSTONE,,M. D. Canton • 

IJ^VING observed ‘ in the processsiof making ice, that 
power of the sulphuric acid was remarkably equable from the 
^nt'i^;its highest concentration till it had formed ice twelve 
or fifteen times, I was led to entertain the expectation, that it 
might be found to act with sufficient uniformity in a more ad- 
vanc'cd state of saturation. As the tj'ials which I made were 
higlily satisfactory, I shall briefly describe my method of con¬ 
structing a Hygrometer iijKm this jwinciple. 

In the scales commonly used os a hydrostatic balance, 1 
placed a small porcelain dish tliree inches in diameter, containing 
21 grains of very jmre siil])liunc acid, of the specific gravity 
1.845, and 29 grains of distilled water. Having ex}X)sed it to 
the greatest degree of artifleial moisture, I found that it gained 
50 grains in 214 hours. When it was afterwards placed for one 
night in a platina di.sh over coiicentraLed sulphunc acid, and un¬ 
der the receiver of the ice machine, its weight was reduced to 50 
grains without exhausting any ot the air. 

Half a grain made tlie edge of tlie scale of tins balance de¬ 
scribe an arch, exceeding an inch IxUli above and below the le¬ 
vel. This space I dividetl into ton equal parts Iwth above and 
below, or the grain into 20 parts, which, multiplied by the 50 
grains, gave me a scale of 1000. 

1 liave use4 this instrument' inclosed in a glass cover, but 
sufficiently open below to adnnt tlie air freely, for nearly six 
months; and, fixan a careful uanparison with other hygrometers, 

I am }>cr.suaded it is more ac<;urate than any now in use, though, 
in its present state, it is less sensible than iCater’s. 

It has fre(]uently approached ip the natural atmosphere, with¬ 
in a few' divisions of the p(]Snt of greatest humidity, and also 
within 143 of that of greatest dryness. Considering this range, 

' - - ■ ' ' ' .rj i fi) , 

We have been favoured with this extract of a letter from Dr Livingstone, 
I>y a gentleman who has wen the instrument which it describes. Prom the same 
quarter we are led to expect a detailed -account of Dr Livingstone's meteorolngicail 
observations in China., which we have reason to believe will prove in the highest 
^degree interesting.—Eo. 
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however, q^phecessarily extensive, I have made another with 
^.1 grains of acid and ^.9 of water, and exposed this mixture in 
a common flat watch-glass. /Jihe scale was only 100, hut by 
means of a Vernier it may be divided into 1000. 

'This Instrument, wlii(^ is fully as sensible as Rater’s Hygro¬ 
meter, jxjinted to 950 (or the mixture wcigheil 9i grains) at 
Macao, on the 7th February 1817, during the prevalence of a 
remarkably thick fog. It continued so till bed-time; but next 
morning, at seven o’clock, the wijid having changed in the 
course of the night from S. IV. to N. J'l. it had lost 4^ grains, or 
had fallen to 100. This is the most remarkable change I have 
ever witnessed even in China. 

I could wish to have scales made of glass as flat as possible, 
with a small rim perforated with three holes, to lx; suspended 
to the beam by means of platiua wires, and to have a very light 
glass-cover suspended by the s;mie Avires, within a very small 
distance of the rim. To the other cud of the beam a moveable 
weight may he appended to mark the larger divisions; the 
beam may be lengtliened to describe any arch of a circle, arftl 
consefjuontly tlie divisions may be as minute as can be wished. 
Dust will thus be excluded, and should th* objection of spon¬ 
taneous decomposition he considered have any weight, or in 
case of exposure to alkaline fumes, the mixture may be renewed 
with scarcely any trouble. 


Art. XX II On the Temporary Rcsidcjices of the Greenlanders 

during the Winter Season^ and on the Population of North 
and South Greenland, lly Sir T^h.milks Gieskckk', Pro¬ 
fessor of Mineralogy to the Dublin Society, M. W. S. &c. 
Communicated by the AulhiJr. , 

The Greenlanders being a migrating people, transfer very 
often theiifebodes for the winter season from one place to ano¬ 
ther, Their houses are generally built near the shores on 
sti^l islands, or at tlie mouths of the firtlis. They cannot sub¬ 
sist in the Interior of them, as the sea is frozen there very- 
early in tlie autumn. The following places were inhabited dur¬ 
ing the years from 1810 to 1813. 
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JuLiANAs-HA^\B District.—In the South 6 f Xrre 



that is in the 'OOth degree, or the most, southern district 
anas-haab,. round Cape Farewell are inhabited; 


Juli; 



1 . (that is, the soles,) two small islands pre!ieiitin 0 ,the 
shape of the soles of the f{x>t. 

2. Kipphiffctjalc, an island to the south of Alluk. 

3. ^sumoalc^ a sntall bay to tlie north of StaareUhuck. 

4. Nctiin^ia^j on the continent, eastward from Cape Fare¬ 
well. 

it 

5. Nennortclik^ (that is. Bear-land,) an island eastward from 
Cajie Farewell. 

6 . Tt'jiscrmhii, a lai’ge firtli to the north of Cape Farewell, 
formerly inhabited by the old Nor\v('glans. At the mouth of 
this frith, thero are several (ireeiiland houses, sixty-four miles 
south from tlie colony of Julianas-liaab, in the 60th degree. 

7 . Koffuamint, to the south of .1 ullarias-haab, on the continent. 

8 . TmierstitaiUs, an island i'orty miles southward iVom Jidia- 
nas-haab. 


9- Aglultsocli, on .the continent, thirty miles southward from 
the colony. 

10. Sardlokf an island sixteen raile.s southward from the colony. 

11. Omenalih’, tweh'^c^iiles to the south of the colony. 

13. Upcrnaviat'6ul\ sixteen miles towards the east of the colony. 

14. ItibliJc, twenty miles towards the east of the colony. 

At the colony t)f Julianas-liaab, only natives are employed 
in the service of the trade, wijo live in Greenland houses. 
Between the 61st iind 62d degrees are inhabited, 

15. IhertotispaJc, an island eight miles towards the west, at 
the mouth of the firth called Kakortok. 

■ 16. Narlcsalc^ in the vicinity of the continental ice, twenty 
miles northward from the colony. 

1-7. Krimatuluitsanik, an isl&nd forty miles northward from 
Julianas-liaab. 


li^mhl^Okaitscrmint and Kikerteitsiak, forty-four ^ilcs from 
the colony. Here ends the district called Julianas-haab. It is 
■’iS^abited by 1762 nathxs, viz. 754 males and 1008 females 


II. FftEDEaiCKs-HAAB District extends from the Nundrsoi 
Island to the Ice-hlink, about 3 of a degree to tlic north of Fre- 
d^'i( ks-haab. Of tJie sbutheni part of the district are inhabited. 





Winter JUrHdences t^ike Greerdander^. 

iSl. !rorngw«iA:, an island thirty-two miles to the south of 
, the colony. . ; - 

5 ^. Kangarsnk, a cape of the continent of Greenland. 

^1. Narksalik, twenty-eight miles southward from the co- 
loi^; and, 

2J2. Siora?ninff eight miles to the north of the colony. The 
population of this district compi^hcnds 532 natives, viz. S34 
males and 318 females. 

i 

III. Fisker-N/ER Disirict extends from 62® 52' to 63 J®. 

23. Idle inhabitants of the district Fvtktrnwr have their 
houses at the setllenient of the Moravian Brethren, called Li'c/i- 
tci^cld. Their number is 280, viz. 112 mules and 168 females. 

IV. —Godt-iiaab —The district of the colony Godt-haabbe- 
^na at 63^°, and reaches to Gl ’ 52'. 

The following places ai’e inl\abitcd : 

24. Knr arty eight miles soutl>v\ard from the oolony.' 

25. Ncic-SUn rn-Huty a Moia\ian settlement, situated be* 
tween the fnhs of Amcraulik and Baals River. 

26. Godi~haahy the llauisli colony in Baals River, and 

27. Sarloky to tlie north-east of Baals River.—The popula¬ 
tion of this di.stricl amounl.s to 189 natives, viz. 186 belonging 
to the Danish mission, and 303 belonging to the Moravian 
inis-sion. Tlie former consists ol 81 males and 105 females, the 
latter of 123 males and 180 females. 

V. SuKKER-TOP. The district of (sugar-loaf) begins 

at 64” 52' and ends at 6 ^” 17'. 

In this district the following places are inhabited by natives •- 

Towards the south of tlie colony, 

28. NappaaiJcy an island situated 4‘orty miles soutJnvard from 
the colony. 

29. The colony Sukker-top itself, called Manetsok by die na¬ 
tives; and 

,’30. Akpammty sixteen miles northward from the colony. 
The population of this district is SOI*; viz. 143 males and 1621 
females. 





Sir C. Gieseck^ on Residences of the Greeni 
VI. Holsteikhburg X)istrict, is the last in South Greenland 



31. The ilistrict oS Holsteinshvrg^ begins at 66° 16' and, 
ends with 67° 46'. The nativefi being cmplo^iofl in the wh^e- 
6 shery, have all dieir wihter-liouscs rotOMi the colony. The 
nUniror o)' the inhaHtarits of this dispel is 196, \iz. 67 nltales 
and 109 females. Tims the Avhble population of South Green¬ 
land, the limits., of which are fixed to the Strom Frith in 68°, 
comprehends ahiunber pf 3583 souls, .v. 


North Greenland commences in latitude 67" 48', and compre¬ 
hends tile following districts: 


1. Egedes-mindcs district, extending from 67° 43' to 68° 


2. Christianshciab district,. 68° 68° 10* 

3. Jacobshavn district,. 68° 69° 40' 

4. Rittenbenk.s district,. 69° 40' 71° 

5. Omcnaks district,. 71° 72° 8' 

6 . Upernavika district,. 72° 8' 76° 30' 


The population of North Greenland is not entirely ascertain¬ 
ed, but it does not exceed the number of 3000 souls. The coun¬ 
try from 67° to 69" is uninhabited. The first disliict of Nin th 
Greenland is that dF the colony Enedt'6-viindc. 'I'he natives Ihv 
lonffine: to this and the other drstricis situated round Disko- 
Bay, or Fish-Bay, have their hou.ses at the coliniieo, for the sake 
of the whale-fishery. 

The Greenlanders of Omcnalc district arc the only natives of 
the whole coast wlio live during winter in the interior of tliat ex¬ 
tensive firthj, having their supjily in catching the seaJ.s, by means 
of nets which are set under the ice. , 

The most northern district is that of Upernavik ; it begins at 
72°, and reaches to the remotest north; but it is only inhabited 
to the 73°. Southwards from Uppernavik is situated 

Kang'trsoicUiak, an island inliabiled by natives. 

At Upernavik, four or five Greenland Emilies have their 
abode., 

At Tessiursak, an island in 74° 15', eighty miles ntn-th- 
ward from Upernavik, one family terminates the ]x>pulaUon lof 
this foj*lorn countr}^ . 
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Art. '!&^W\.'-~‘NarrcMve (rf am. Kxcurnujn upon, the Island of 
Jmi Mayen; amtaining som^ Jvcomit oflta Appearance and 
B^diuiUms. ScorEsby junior, F.R.S. Edin. 

arid M.W.S. Comiu|S|^aited by the Author*. 

Jan Mayen received its name from that of its discoverer, 
^ho visited this Iskiodj according to the Dutchu authorities, in 
die year 1611*; but as their whale-fisHery did not commence 
until 1612, it is probable thatt| was not discovered until after 
lliat ])critxl. ft is situated in the Greenland Sea, in latitude 
7(r 49' to 71° 8' 20" N. and longitude 7" 25' 48" to 8° 44' W. 

On apjiroaching Jan ^Maven, the first object which strikes the 
attention, when the atinos])lu'iv is clear, is Beercnberg'f-. This 
mountain rears its icy summit to the height of 6870 feet alx)ve 
the level of the sea, and tmpii ntly appears above tlie clouds. It 
is seated on a base which is oi’ itscll' mountainous. TJie general 
appearaiice of the land strikingly resembles that of the coast of 
J^pitzbergen, both in colour and character. As at Spitzberg^n* 
your approach to it seem.', arna/ingly tardy. At the distance of 
ten or fifteen miles, a stranger would suppose liimsclf with¬ 
in Ijalf a league of the rocks, 'riii.s deception arises jiarlly from 
the great c'levation of the sea-coast, and partly from the strong 
contrast of light and shade, jiroduced by the blackne.ss of the 
rocks and the whitcnc.ss of the snow, with vliich the land is in a 
great uuNasure covered. At this time (Auginst the 4th), all the 
liigh lands wa*re covered w ith sruAv and ice; and the low lands, 
in those dcc‘p cavities where large beds of .snow had been col¬ 
lected, still retained j>S.rt of their winter coverng, down to the 
very margin of the sea. • 

IJetwecn the CajiCS Nortli-east and South-east, three rcmaik- 
al>le icebergs ajipear. Thc'y cj^cupy tlircc hollows in the cliff*, 
W'Jiich is almost perpcmdicidar, extending from the base of Jleer- 
enberg to the w'ater’s (‘dge. Their perpendicular height, ascer¬ 
tained geometrically, apjicared to be about 12<S4 feel. Those 

* This paper was read before the Wcniciian Xatural History Society on the 
of December 1817. 

t Besebryving dcr W.il-, iov.-imsi, diil. ii. hi. 62, * Mount:::ii of Bears, ’’ 
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iceberpjs differed in appearance from any thing of the 
had before seen. The^ appeared rough on t])e surface, were ot 
a greenisli-grey,,colour, and presented ^together the appearance 
of immenise cataj'acts, wh|cli scenietl as if, wJien in the act of 
tumbling from the summit of the cf^untainous coast, they had 
been suddenly arrested in tlieir {process, and cmigealcd on the 
spot by the power of an intense li'ost. Like catarticts, their 
prominent colour was va’’iegated by sno\f»white ])atches resem¬ 
bling foam; tl*^ seemed to follow in a great measure the fi¬ 
gure of the rocks over whi«b they lay, and were niatked with 
curvilinear strise, running from the summit f()ot of the 

icebergs. As in cataracts, also, the jetty points of the* most pro¬ 
minent rocks w^erc here and there seen peei)ing through their 
surfaces. 


' I left my ship (the Esk) at tliree quarters past 1 in the 
morning, accompanied by Cajitains Bennet and Jaclvson, vthosc 
ships were dose by us at the time, and landed at ha!l-])ast 2, 
on a beach covered with coarse greenish-black sand, w])ereon 
there was a considerable surf. TItis was the firht idacc from 
North-east Caj)e, four leagues distant, wliere the coast seemed, 
at a-distance, to be at all accessible. Great-wood-ljay, of the 
Dutch, was immediately on our left (to the westward), separated 
by a r(x:ky islet; on our right, South-east (’ape was at the dis¬ 
tance of five miles. The beach was sandy through au extent of 
two or three miles in length, and about a furlong iu breadth. 
It was fetrcn\ed throughout with logs of drift wood, .some of 
w'hich seemed- to be tolerably gcxxl timber, otliers were much 
bruised, and a little worm-eaten. One log I t)bserved hod been 
squared, and wasmai'ked w’illi the IctteaG. 

I had not advanced many paces before I observed signs of a vol¬ 
cano. The sand (irnn-sakd) was coarse, bb|||k, or reddish-brown, 
mixed witli greenish-coloured crystals of augitp. The opaqiieparts 
of this sand tvere very ponderous and strongly magnetic. When 
sejliarated by the magnet, they strikingly reseihblcd cannon gun- 
IpDw'der, both in a>lour and in the form of the grains. The beach, 
bfter a few feet of rise, jiroduced by a vast bed of this sand, which 
was thrown up apparently by the waves, continued level to the 
margin of the cliff', which was in tliis place at the distance of 
about a quarter of a mile, btit vseemed only occasionally to have 
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'fteen covefcd by the sea to tliat extent. Coarse. pebbles, and 
afterwards large ma.sscs> 0 f lava, were seen at a little distance 
from the sea; bltx^s of burnt clay, and large masses of red 
clay) partly bal^d, but Still in a friaWe state, incurred about the 
Ixise and sides rd' the cliiQi; and numerous pointed or angular 
rocks of the %)etz-trap fdnnation, in the form of hillocks, were 
seen-projecting^through the sand. These rocks, when broken, 
appeared of a bluish*grey, or blackish-grey c(^ur. Some of 
the most compact contained numerous greenish crystals of augite 
imbedded in diem; others, whj^ ivere p<n*ous, but very hard, 
contained iewer and smaller crystals than the former. This lat¬ 
ter seems to me to bo tlie same kind of rock iis the celebrated 
Gcitnan millstone r(X*.k, 

After leaving the sea shore, where a few common pebbles, 
such as (]uarlz, porjihyry, indurated clay of various colours^ 
gravel, smid, and other alltnial substances, together with the 
fl(K*tz-trap rocks, were seen, 1 piaceived no other minerals but 
such as boro indubitable marks of recent volcanic action 
Seeing a steep and pec-uliar looking mount close by, from which 
tile prolusion of cinders, earth-slag, burnt clay, scxiriai, &c. 
around us, seemed to have been jirojected, we hastened d) c^irab 
its loose and rugged sides. Tlu* stoepness*bf the hill, and die 
looseness of the materials of which its suiface was composed, 
made this ascent a most I’atiguing undertaking. \Vc sometimes 
slid biickwjirds several jiace.s, by reason of the nodules of lava 
rolling away from under our feet. Wc met with no minerals in 
our progress but those of the tlass of lavas, which in imuiy 
places rung beneath our steps like a number of empty metallic 
vesst;ls. • 

Aliout the base of die volcani^ mount, we met with vast 
blocks of a pondcrott& rock, of a bluish-black colour, containing 
numerous green-cojoured crystalline or vitiTous substances (the 
olivine of mineralogists) ; alxnit tin* middle, scorim, cinders, and 
earth-slag, having altogether a brownish-black appearance, to¬ 
gether with large lumps of burnt clay, lay in great abundance; 
toward.s the lop, masses of half-baked red clay of a friable texture, 
containing semivitrified and crystallized substances,occurred ; and 

* 1 have been informed that an active volcano has been .seen in this islantf ' 
within the last fifty yearc. 
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at the summit, prodigious blocks of the same, ranged along tlji€^; 
southern margin, gave the mountain a castellated form of no small 
magnificence. 3eyond these rocks of red clay on die top of the 
mountain, we beheld the crater, forming, a basin of five or six 
hundred feef'in. depth, and six or seven hundred yards in dia¬ 
meter. It seemed perfectly circular at the top, and sloped on 
the sides with a similar steepness as the exterior of the moun¬ 
tain, so that the desc^^nt was by no means difficult or hazardous. 
The bottom of the crater was filled with alluvial depositions, 
to such a height that it presented a horizonUd flat, of an ellipti¬ 
cal form, measuring about 400 feet by 240. A subterranean 
cavern w'as here seen penetrating the side of the crater, from 
which issued a S])ring of water, wliieh, alter running a short 
distance towaids die south, disajiyiearcd in the sand. 

The summit of this volcanic moimtiiin, which was from 1000 
to 1500 feet in elevation, afforded a view interesting and grand. 
To the north appeared llccrcnberg, now first distim;dy seen 
free from clouds, rising in majestic importance by a steip and 
increasing slope from the very verge of the sea on the south, to 
the bright, apparently, of the highest clouds. At the fiK)t of the 
moiunt on the sonth-eastern side, near a stupendous acrumula- 
tion of lava bearing the castellated form, w^as another basin or 
crater of a volcano, of smaller dimensions than the one already 
described, situated on a level very little above that of the sea. 
Tow^ards the north-west a thick fog obscured die prospect, 
which, as it advanced with majestic grandeur towards us, gra¬ 
dually drew the curtain over die distant scenery, until at length 
the nearest mountains were wrajiped in impenetrable gloom; 
at the same time, the atmosphere of alxwe half die hemisphere 
lying ttiwardh the south, east^ and west, was altogetlidpifrcc from 
obscurity, and the sun shone with resplaadent blaze. On die 
west the whole of the eastern shore of the island w^as distinctly 
seen to die south-western pftint, where it abrupdy terminates; 

rock lying at a distance from the shore, exhibited a ue- 
'^'mblanCe so strikingly like tliat of a ship under sail, that it 
called forth from the sailors the frequent exclamation of “ a 
ship’’ or “ a sail.” Excepting the interest excited by the vol¬ 
cano, on die ridge of whose summit we long admired die sub¬ 
limity of the prospect around us, Bccrenberg sunk every other 
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insignificance. A solid mass of ice capped its sura- 
fiftit, and an almost uninterrupted stratum of the same extended 
to the water’s edge, about a league to the eastward of us. The 
blackness of the rocks, the delicate greenness of the ice, and the 
whiteness of the snow;' formed a contrast at once bold, delicate, 
and beautiful. In the v^eys, the snow presented a surface 
pure and unbfbken; on the sides of the hills the naked rocks 
protruded their black points through the surface of the snow; 
and on the peaks of the loftier mountains, ice snow harmo¬ 
nized together, and appeared to h^ firm and indis.soIubJe as the 
rocks themselves. • 

'^rhe colour of the clifTs near where we landed, was brownisli- 
black, purplish-black, greenish-black, ycllowisli-hrown, reddish- 
brown, or ferruginous red. The brownish-black consisted part¬ 
ly of soil and partly of rocks of iron clay ; the greenish-black of 
tlie same, with an admixture ol‘ yellow clay; the yellowish- 
brown of indurated or half-baked yellow-clay, and the reddish- 
brown of baked, friable, or burnt reil clay. 

A rocky hill, with a precipitous side towards the south-west, 
appearing at a little distance to the westward of me, I de^ 
scended from the nauith of the crater, and proceeded towards it 
wi^h the expectation of fiiidliig some ])rimitive or ut least unal¬ 
tered rocks; in this, hou ever, I was disappointed. Though I 
visited the foot of the precipice as well as the top, (which was 
probably two or thi'ee hundred feet high,) I ibiind lliat it uni¬ 
formly consisted of a friable yellow clay, containing many cry¬ 
stals and grains of olivine and augite. On the toj) it was soft, 
and marly, but liarder an<l nu)re *pondcroii.s l>elow. lietween 
this precipice and the sea, the beach exhibited numerous hillocks 
of floetz-trap rock. * , > 

A piece of ironstone, which appeared, to have been smelted 
in the furnace of natu:^, and coinertcd into iron, was found near 
the volcanic mount; it was laid usiile !)y our party as we ascend¬ 
ed, but unfortunately left behind us wlien we (juitted llie 
shore. 

When w'e landed, we could not perceive tlie lea^l sign of ve¬ 
getation on any part of the beach or nclghhoiiriiig land ; but, on 
asocMiding the sides of tlie volcano, wc saw several plants in 
flower, sj>ecimens of each of which i collected ; and, on my re¬ 
turn to the ship, had them placed jin a box oi cai*th and sand. 



Among tlicm we recognised the Kumex digynus, | ^ 

tricuspidata, Areaiaria peploides (not very certain), Silene acau-S- 
fis, and Draba vefna. The other specimens we were able to 
make out; and, before our arrtval at home, they were so dis¬ 
figured, that they defied the skill of thi6' botanist to ascertain 
their genus. , , 

Near the sea shore, the burrows of blue foxes seen in dif¬ 
ferent j)laces, and traces of tlieir fc*et upon the beach below high- 
water mark. The foot-mariis of bear.s, and probably of rein¬ 
deer, also were perceptible. The birds were neither so nume¬ 
rous, nor ap}>eared in such "^^ety, as I had anticipated. We, 
however, saw burgomasters, fulmars, looms, sea-[)arrots, sea- 
swallows*, &c. 

As the icebergs already described suggested the idea of fro¬ 
zen cataracts, a |>oetie imagination would, in the holhuv metal- 
lie sound of the earth beneath our feet, as we climbed the volca¬ 
nic mount, have concei\cd tlic cavern of Vulcan; and, in the 
iron manufactured in the bowels of the earth, the fabrication of 
the same deity, for the use of liis parent Jove. 

We returned to,our ships at six in the morning, when, the 
weather being clear, I took bearings ol’ the most remarkable 
parts of the coast,‘together with several altitudes of the sun, for 
ascertaining the longitude bv the elironometcr. 

A fishing party whom I sent out proving iinsuccc.ssful in the 
offing, ayiproaehcd the shore, about two miles to the eastward of 
the place we visited ; where, though the surf’ was considerable, 
and the strand very contfaceted, they succeeded in eflieeting a 
landing. TJiey observed, much drift wood, a lK)ars oar, and 
some other pieces of wrought wckkI, scattered along the shore. 
Every mincral th^ noticed bore the marks of vo^^nic action. 
Near .some large fissures ^hich here and tliere txxiurred in the 
rocky precipitous cliff, vast hcap.s of lava appeared, which seem¬ 
ed to have been poured uut of these chinks in the rocks. Cin¬ 
ders, earth slag, arenaceous ironstone, and various de.scriptions 
volcanic nx-ks, covered the beach, and so much of the cliff as 
they had leisure lo examine. 

WniTHY, Gi/t October 1817. 


• This was a bciniitiful.wcb-footcd bird resemLling a swallow; it had large 
wings and tail, with red feet arid bill. 
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Art. XXIV.— Notice respecting the Journey to the Source^ 
of 'the Jmnina and the Ganges^by J. B. Fraser^ Esq. Com- 
rnuiiicated by William Fraser TyTLER, Esq. 

In llie year 1815, Mr James Baillic Fraser expJored a jwrtion 
ot’tliat unknown and interesting region, which lies in the bosom 
of the Himalaya Mountains, and gives birth to several of the 
greatest rivers in India. 

IVtr Fraser proceeded from to Nabn, and from thence 

through the districts of Sirmoor, Jwbul and Bischur to tlie 
Sutledge. lieturning to the banks of the Jumna, he penetrated 
to the very sources of that river, aiul viewed it collecting fro.u 
numerous small streams formed by the melting of the snow; 
From J umnatree he crosseil the snowy range to the Baghiru- 
tee, tlic greatest and most sacred branch of the Ganges, and, 
follownng u]) the course of this river, he reached Gangootree. 
Mr Fraseris obst'rvalions made at this sj)ot, beyond which b® 
found it impracticable to penetrate, tend to confirm the prevailing* 
belief of the Hindus, and the accounts of the ancient Shasters, 
that this magnificent river, equally an object of veneration, and 
a source of fertility, plenty, and opulence to Hindustan, rises 
within five miles due east of Gangootree; and that the Ganges 
finds its origin in a vast bason of snow, confined within the five 
mighty peaks of Roodroo Himala, This mountain, reckoned 
the loftiest and largest of tlie snowj range in this (juarter, and 
probably yielding to none in the whole 'Himalaya range, is sup¬ 
posed to be the throne or residence of Mahadeo. It has 
five principal peaks calfed Roodroo Hiigida, Burrumpoore, 
Bissemptjore, Oodgurrf^kanta,’ and Sboryarounee. These form 
a semicircular hollow m a very considerable cxtait, filled with 
.€!ternal snow; from the gradual •dissolution of wdiich, the prin¬ 
cipal part of the stream is generated, 

Mr Fraser's journal embraces a full account of the very sin¬ 
gular state of society wbkh is found anumg the inhabitants of 
these lofty regions, who, while in some particular.-, lltey sink 
under the level of the most barbarous nations hitlierto known 
to us, are in others, particularly in the perfection to wluch they 
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have^carried the art of agriculture, not inferior 
civilized nations'of Eurojie. ' ^ 

® The Natural History of,this new region furnishes li^Jr Fra- 
Jer an ample field of inquiry, and ]»is descriptions of £inmial and 
vegetalfie nature, are cuiious and interesting. Acknowledging 
with regret his own imperfect acquaintance with tho science of 
Mineralogy, he has, notwitlistanding, made ev^ exertion to 
contribute even to this dc^rtment of knowledge, l>y collect¬ 
ing s|)ecimens of all the different rocks ,as tliey occurred, and 
marking on the spot th^ characters, &c. These specimens 
have been transmitted to tlie'Ecological Society of London. 

The Geographical observations which Mr Fraser made in tlic 
course of his journey, are condensed into a separate memoir. 
These formed a leading object of his attention. Having carrii'd 
with him a theodolite, peraml)ulator, and other instruments, a 
survey, as accurate as the nature of the country and state of 
thp atmosphere would admit, has been made of this region, 
hitlicrto a blank in the Geography (jf Hindostan. 

Mr Fraser's Map, which is laid dov n on the scale of four 
miles to an inch, is dividixl into two ])()rtions. The first ex¬ 
tends from the latitude of Hurd war to that of Seran on the 
Sutledge, giving a survey, made from trigonometrical obst'rva- 
tions, of tlie districts tyf Gurwlial, Surmore, Joobul, Bulsum, 
Rewaeen, and part of Bisehur, with the course ol‘ the Sutledge, 

' Jumna, and Baghirutee branch of the Ganges. 

The second jM)rtion comprehends the course of the Sutledge 
north pf Seran, w^itli that of the Singkechoo or Fickung, the 
princi})al branch of the fj|dus. The whole of this jKjrtion ol‘ 
the map is l«ud down on i^e authority of native merchants, and 
the principal pqJi*(l%;are the situations where fairs are "held at 
different seasons for the pofrehase of riiawl-wool, a monopoly of 
which is possessed by the Government at Lodach. 

It is much to be *regrctted that Mr Fraser was not possessed 
of instruments, for ascertaining the altitude which he reached, 
in crossing the Inowy range. The BritisJli Camp from whiich 
he set out on this expedition, afforded neither a barometer nor 
thermonietor. Judging, however, from his ascent above the 
region of congelajion, as estimated by Mr Colebnx>l<e, he givesr 
tolerable data for fixing the highest position lie attained, at 
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s uBoilt 17,000 feet. Here the cold in ihc middle of July was in¬ 
tense U) the most painful degree. Immediate sleep attended 
every Cessation ,of motion; and respiration liocamc so diffi^dt 
as painfully to oppress and debilitate his Avhole party. From 
this highest position, BundcrpcKich (the Jumnatree of Wehh and 
(’olebr(X)ke) was distant in a direct line about two and a half 
miles, and Sommeroo-purbiit, another mighty pinnacle of the 
range, about one mile. Mr Fraser estimates Bunderjiooch, the 
higliesl of the two, at about 4000 leet above his position, there¬ 
by assigning to it an elevation less than that of Mr Colebrooke 


by about 4'000 feet. 

Mr Fraser found that portion of the Himalaya range lying 
between tlie Baghiruteo and the A'alley of Nepaul to include the 
loftiest peaks; the mountains declining in htaght both to the 
north-west and south-east; and his general ()])inion is, that the 
liighestof the Himalaya mountains range from 18,000 to 22,000, 
or at the utmost 23,000 I’ect above the level of the sea. His ob¬ 
servations coincide with those of IVIr IVfmircroft, in refuting the 
idea suggested bv Humboldt, that a loftier ridge may yet exist 
on the side of Tibet. The Caillas ridge, lying on the north of 
the llinudaya, as described by Moorcroft and Hearsing, evident- 


Iv consists of hills of fur inferior altitude t6 those seen from the 
Bengal i'ide,. 

Twenty-live drawings oti a very large scale, executed by Mr 
Fraser from his own sketches, taken, and many of them colour¬ 
ed, on the spot, accijmpany the jourmd: 'J'hese even, as 
works of art, possess very distwiguished merit; but ivJieii wc 
consider them as exhibiting the magnificent features of an alpine 
country on a scale far axeeeding any thing known to European 
eyes, and as bearing upon them that air of .originality and fideli¬ 
ty, which, ill the opinion of the ablest judges, so eminently 
characterize’', them, they acpiire a higher character, and must 
add greatly to Uit; value of the work. 

\"ery copious extracts from Mr Fraser’s journal, ivt'rc lately 
read at the Royal Society of Edinburgh, and I’roin the higli 
degree of interest which 'hey excited, we wait with much im , 
patience for the puhlieatiou of the whole w^ork. 
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A|tT. XXV .—On the Blach Lead or Graphite of Borrodal^^ of 

Ayrshire^ and gf Glenstrathfui^rar. By Professor Jameson. 
Communicated by the Autlior. 

It is well known, that the most considerable niine of black 
lead in any c(nmtry, is that of Borrodale in Cumberland, which 
has supplied the market for a long series of years with the ])U- 
rest and most esteemed kinds of tJiis useful mineral. Unfortu¬ 
nately, however, that minO has of late years decreased very 
much in productiveness, and, we arc told, at present affords but 
very inconsiderable returns. T'liis circumstance naturally leads 
us to inquire, if there are any (;thcr mines of this mineral in 
Great Britain, which are likely to sny)ply the place of that of 
Borrodale. The mine near N«(’umnock, in Ayrshire, and 
that lately opened in, Invernc^s-shire, have afforded considera¬ 
ble quantities of graphite; and these, if extensively and regu¬ 
larly w'orked, promise an abundant supply. With the view' of 
directing the attention of mineralogists to the geognostical distri¬ 
bution of plumbago, and of encouraging the more extensive w ork¬ 
ing of the graphite n?>incs of Scotland, wc shall now give a very 
short description of tllie mines of BorrodiJe, of Ayrshire, and of 
Glenstrathfarrar. 

I.—Borkodale Black-Lead Mine. 

The principal rock of this district is clay-slate, which contains 
beds of felspar-porphyry, hornstone-porphyry, and of various 
trap-rocks; The graphite is contained in one of the beds of 
trap, which is partly greenstone, partly amygdaloid. The amyg¬ 
daloid is slaty, and frequently contains agates ; in this respect 
agreeing with similar rocks found in trap districts. The gra¬ 
phite occurs inclosed in the trap, in the form of imbedded 
masses and beds, whidi are /iccaftonally of considerable magni¬ 
tude. The beds are very vamblc in thickness, and are fre¬ 
quently cut off and interrujited by rents or fissures, called by 
the miners Dtjkes. The jwincipal bed or mass of graphite, is at 
p»'esent Icjst; and this dlsaj'ipearance is owing, not to the sD’n!^ 
veins of calcareous spar tiiat trauTse the trap, but entirely to 
the fissures or d^kes 
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n. Black-Lead Mine neau New Cumnock, Ayrshire. 

This mine is situated about four miles from New Cumnock, 
in Ayrshire. All the strata of the district bcloufv to that coal 
formation which occupies so great a tract of this division of Scot¬ 
land. The rocks arc disposed in strata and beds, and agree in 
tiieir general arrangement and connections with the other rocks 
of the secondary class. The strata which have been cut through 
in prosecuting tlic mining operations, and tliose whicli arc natu¬ 
rally cxpo.scd in tile neighbourhood, are tlic Ibllowiug, begin¬ 
ning with the uppermost, or that immediately under the soil. 

3. Sandstone. 6. Columnar glm\ce-coal 

2. Slate-clay. and grnphde. 

3. (Iri'cnstone, with graphite 7. Greenstone. 

4. Slate-clay. 8. Fiinty-slate. 

5. Greenstone. 9- Sandstone. 

shall now dc'-cribc tliehi in the alxive order. 


1. — Sandstone. 

This rock is principally composed o(* concretions of grcyisl^- 
wliitc (juartz, with a few scales of mica,- and these are rather 
loosely aggregated. In some parts of the bed, the sandstone is 
disposefl in globular and spherical distinct concretions, resem¬ 
bling those wc observe in beds of greenstone and other trap-rocks- 

2. — Slaie-clay. 

Immediately below the sandstone is a bed of slate-clay, from 
ten to twelve feet thick. This clay, in some parts of the bed, 
appears passing into a mineral, frhich some mineralogists name 
flinty-slate; others, basaltic homstone, or jasjier, and which ap¬ 
pears to have sonie rclfftion to compact felspar. 

^.’--GreenMone. 

'i’he slate-clay resti^ upon a bed of greenstone, which is dis¬ 
posed in globular distinct concretions. It contains imbedded 
portions of graphite, which are often so iiitenni.xed, and im¬ 
pregnated with the greenstone, as to prov6 their cotemporaneous 
formation. 

4.— Slate-Chy. 

The bed of greenstone is succeeded by one of slate-clay, 
about twelve feet thick, v^hieh in some places pnsji^es into the 
jaspery or felspar rock. 

t 2 



Professor Jameson on tfie Black Lead or GropkHe 

S.'-^Greenstone. 

Immediately under tlie slate-clay is another bed of green¬ 
stone, vaiying frcan three to ten inches in thickness. 

6.—Graphite and Glance-Cocd. 

The bed of greenstone we have just described, rests on this 
die most remarkable bod of the whole mine. It is from three to 
six feet thick, and is composed of graphite and columnar glance- 
coal. The graphite or black-lead is either compact, scaly, or 
columnar; the glance-coal is disposed in columnar distinct 
' concretions, which are arranged in rows like pillars of basalt. 
Both substances are mutually intermixed, the graphite being 
fretjuenily imbedded in the coal, and the coal included in the 
graphite. In different parts fjf this highly curious bed, por¬ 
tions of greenstone are met with. These arc sometimes pure, 
or they are intermixed with the coal or graphite, or widi both ; 
and these substances are so connected together, as to evince 
a. simidtaneous crystallization. 

7 .— Greenstone. 

The bed of graphite and glance-coal rests upon a layer of* 
greenstone. 

S^-—Flintp-Slate. 

The greenstone reiAs on a bed frexn ten to fourteen feet thick 
of' the hard rock already mentioned, and wliich has been refer¬ 
red to flinty-slate. 

9 . Sandstone. 

The lowest bed of the scries, and that immediately under the 
preceding, is a sandstone, agreeing with No. 1. in consistency, 
stnicture, and ingi'cdients. 

The graphite in this mine varies more in quality than lliat 
of Borrodale; and, <sn the whole, it is to be oonridered as of 
inferior value. But the quantity is so considerable, and the 
average quality so good, as to auUiorise more extensive work- 
*igs in this district, and mmute*and more accurate surveys of 
other parts of Ayrshire, where it is known or. suspected to exist. 

III.— Bi.ack-Leao Mine of Glenstuatiifarrar. 

,'3^is lately opened mine of black-lead, which is about twenty-two 
iniles from Beaulcy, in InveruessSishire, is situated in the very ro- 
^.teantic and picturesque Glenstrathfarrar. The prevailing rock ia 
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the glen, as far up as we examined it, is gneiss, which is every 
where .stratified, and varies in colour from red to grey and w’hitc. 
The strata range from north-east to south-west, dip to the feast 
under various angles, and are frequently very tortuous in their 
direction. The gneiss is traversed by veins of granite, and also 
of (juartz, and beds of these rocks are to be observed allomat- 
ing with it. The most frequent imbedded mineral is jirocious 
garnet. Mka-skUe, which in other parts of Scotland is so 
abundant, occurs here in comparatively small quantity, and is 
lo be considered as subordinate to the gneiss. {iua?’iz~rock is 
more frequent than the mica-slate, but like it occurs in beds 
suliordinate to the gneiss. All tlic varieties of this rock contain 
scales of mica, and sometimes in such quantity, that they pass 
into mica-slate. 

The rock in which the graphite is situated is gneiss, and im¬ 
mediately beside Uie workings, the strata run north-cast and 
south-west, and dip under an angle of 80° to the west. The 
gneiss in some parts is very micaceous, and is intersected by small 
veins of red granite. The gi’aphite is not in veins or in reguW 
beds, but in irregular masses imbedded in tlie gneiss. The first 
ina^sis alioiit three feet thick where broadest, and several yards in 
extent It is not throughout pure graphUe, but is much mixed 
with gneiss, and we observed not only apparent fragments of 
gneiss, but also the different ingredients of the rock, viz. 
felsjiar, quartz and mica, disseminated througli it. Pre¬ 
cious garnet, which occurs so often in the gneiss, is also very 
abundantly disseminated througli the graphite, a circumstance 
which materially deteriorates it Thfe second mass is nine inches 
ivide; and a third moss is about the same dimensions. Besides 
these masses, we observed others in different })arts gneiss 

strata, and we were told that others of considerable‘magnitude 
had been discovered, even at the summit of the neiglibouring 
mountains. » 


The graj^itc is scaly, and sometimes undulating curved 
foliated, and occasionally runs into compact. Some of the 
masses we saw were of good quality. 

This mine was discovered by accident im^the year 1816, and the 
proprietor, Fraser of Lovat, immediately determined on its being 
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mined. The working is carried on by ten or twelve men, and 
is entirely at the day, the miners not having sunk more than a 
few yards from the surface. 'Che quantity hitherto raised has 
been inconsiderable; last year, for instance, the quantity sent to 
the London marktjt did not exceed five tons. This was sold 
^at the rate of L. 93 per ton, thus affording a great profit to the 
proprietor, as the average cxponce of mining ami transport did 
not exceed L. 13 a ton. 

A road is now cutting from the mine to the high road, which, 
when finished, will enable the proprietor to work this valuable 
repository black-lead in a more extensive manner tlian is 
done at present. 

We liave little doubt that graphite will be dctiH?tcd in Glen- 
stratlifarrar, in much larger masses than those >\'o have already 
described, and that ere long, if the mining is carried on with 
judgment and activity, this part of Scotland will afford a exjm 
ciderable supply of this mineral. 


Akt. XXVI.— On the Temperai^re of Air and of Water in 
the Coal Mines (f Great Britain^ particularly in those which 
are of the g^reatest depth*. By RoaF.nT Bald, F.Il.S. E 
M.G.S. and ]VJ. W. S. Communicated by the Author. 

A HE increase of temperature in coal mines, is a fact familiar 
to every jxjrson who lias liad occasion to frequent them. The 
instant a dq>-pit is connected with a rise-pit by a mine, a 
circulation of air like wind commences. * If the air at thg sur¬ 
face is freezing point, i^, descends the dip or deepest pit, 
freezes all the water u])on the sides of the pit, and even fonns 
icicles upon the roof of the coal within the mine; but tiie same 
air, in its passage througli Hie mines to the rise-pit, which is 
generally of less depth, has its temperature greatly increased, 
and issues from tlie pit moutli in the form of a dense misty 

* Thin article is a brief f^stract of a paper which was read berorc the Royat 
Lif Kdmburgb, tm the 5tli April 1819. 
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mine in the freezing atmosphere. 

The following Table presents at one view the lerapcraturfe of 
air and water in the deepest coal mines in Groat Britain. 

Whitehaven CtMiery .—County of Cumberland. 

Pttlu-. 


Air at the surface,. 55'" 

A spring at the surface,.i. 49° 

Water at the depth of 480 feet,. C0° 

Air at same depth,. G3“ 

Air at the depth of* 000 feet, . 66® 

Difference of tem])C‘ratiire betwixt nater at the surface, and 
at tile depth of* 480 feet,. 11® 

WorTcington Colliery .—County of Cumberland. 

Air at the surfax^c,... 56® 

A sjiring at the surface,. 48® 

Water at the depth of 180 feet,. iSO® 

Water at the depth of 504 feet from llio Ic'vel of the ocean, * 

and beneath the waters of the Irisli Sea,. 60® 

Difference of temjieralure betwixt water at»the surface and 
the depth of 504 feet,. 12“ 

Teem CoUtcry .—County of Durham. 

Air at pit bottom, 444 feet deep, in a country a little ele¬ 
vated above the sea,... 68“ 

Water at the same depth,.f. 61“ 

Difference betwixt the average temperature of water at the 
surface 49“, and w^a^er at the depth of 444 feet,. 12“ 

Percy Main Colliery .—^CounTy of Northumberland. 

Air at the surface,.. 42“ 

Water about 900 feet deeper than tjie level of the sea, and 

under die bed of the River Tyne,. 68“ 

Air at the same depth,... 70“ 

At this depth Leslie's Hygrometer indicated dryness,. .83“ 
Difference betwixt tlie average temperature of w'ater at tlie 
surface 49“, and of water 900 feet under tlie level of 
-the »ea>. 
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formed by the condensation of the natural vapou^ of 
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Jarroto CoUlcnj. —('oul 1 ^y of Durham. 

Air at surface,. . . 

Water at the deptli of 882 ieet fr<pm the surface,.. 68“ 

Afr at same deptli,. 70“ 

Air at the pit bottom,. 64“ 

Difference betwixt the average leinpcraturo of water at the 

surface 49", anfl water at the deptli of 882 feet,. 19“ 


The engine jiil of Jarrow is the deepest perpendicular shaft 
in Great Britain, being 900 feet to the foot of the pumps. 

KiUmffLi'orth CoUxery .—County of Northumberland. 


Air at the suifacc,.4S'" 

Air at the bottom of the pit, the depth being 700 feet,.61‘’ 


Air at tlic depth of 900 feet from the surlace, ai ter having 
traversed 1 ] mile from the bottom of the d(nvnca.st pit, 70" 
Water at the most distant forehead or mine, and at the 

great depth of 1200 feet from tlie surface,.74* 

Air at the same depth,. 77'* 

Difference betwixt the average temperature of water at the 

surface 49^, and water at the depth of 1200 leet,.25* 

Tlii.s mine is the dccipe.st coal mine in Great Britain from 
the surface, although J arrow is the deepest |)erpendicular 
shaft; in this mine the tenifieratiire of distilled water at 

the boiling point was. 212* 

Temperature of same water at the .surface,. 21 Oy’ 

•M 

I*rinci’*.s-nidyJ'itf near Tipton, Staffordshire. 

Water at the bottom ol* the engine pit, above 400 feet deep, 47 f 
Air in tlie mines,... 60 * 

It has been found from experience, that the deeper we jierfo- 
rate the strata, they become drier, and in many instances no water 
is to be found, so that the roads ijirough the mines require to be 
wjitered in order to prevent tfie horse-drivers from being annoyed 
by dust j and there is rea.son to believe, that the high tenipe- 
|i-atnre of the air in Prince’s-eii4 pit, was occasicnied by the decom¬ 
position of jiyrites amongst the rubbish of the coal, which fre- 
(|uently produces actual and vehement combustion. The in¬ 
crease of temperatore, as given in the preceding experiments. 
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appears to have its origin in a constant natural iatornal Iieit iffl 
the physical constitution of the earth. 

It Ims been asserted by those who li.ue t:onsidered the tem- 
pci-ature of mines, that the heat fouml tlicre arises from the 
workmen, and from the liglits and horses employed in the mines. * 
These causes, however, cannot produce more than a degree or two 
of temperature, as the air is necessarily kept in con-stant cir¬ 
culation for the safety of the workmen. 

Others have asserted, that the increased temperature arises 
from the decomjxjsition of pyrites, which alxiunds in coal aiid the 
accompanying strata, and that this is the cause of the high tem- 
^jerature of liot springs. This opinion, however, does not 
seem to be well founded. Although in the very extensh e coal 
mines of Great IhiUiin, pyrites abounds in great quanliiies, yet 
in no instance was })yritcs ever found decomposed in situ^ al¬ 
though the coal abounds with water, and gives out carbonic 
acid gas and carburetled hydrogen, but never atmospheric air, 
and the pyriten only decomposes when exposed to the action of 
o\vgen. Had pyrites bet'n liable to decompose in siiUf thp 
greater part of the coal-fields in the woi’ld would have been de¬ 
stroyed by spontaneous ignition; but this spontaneous ignilion 
only takes phice in coal mines where the pyrites is thrown in¬ 
to the waste, and exposed to the action of atmospheric air, and 
the moisture of the strata. If pyrites is the cau.se of the high 
temperature of hot springs, these springs would vary continually, 
both in tcmjx>rature and composition, according to the extent 
of surfjice exposed to the decomposing action. 

The celebratcfl traveller M. Humboldt has slated, that the 
tcmY)era|tOre of die silver mine of Valcnciuna in New Sjiain, is 
11“ above the mean temperature of Jamaica and Pondicherry ; 
and diat this temperature is not owiflg to the miners and tlieir 
lights, but to local and geological causes.” He also remarks, 
. that the health of the miners is^eady injured by working in a 
temperature which ranges from 71° to 80° Fahrenlicit. Many 
of the niiner.s in Great Britain, however, are daily expo.«ed to a 
temperature within Uiat range, namely, from 70° to 77", 

lEi?iNBuaGH, April 1819. 
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Art. XXVII.— 1. Secondary Greenstone and Wacke not 
Volcanic Orimn. —f;i. Veins which connect Mineral Beds to- - 
gather^ not confined to Trap-rocks. —3. Trap Veins (Whin- 
dikes ) prohably of cotanporamom Fm'mation with the trap- 
rocks which they traverse. By Professor Jameson. Com¬ 
municated hy the Author. 

I. —Secondary Greenstone and Wacke not volcanic. 

\^OLrANIS'rS maintain, i\\al greenstone (whinstone) is a 
subterranean lava, which has been projected, in a state of igne¬ 
ous fusion, from the interior of the earth, amongst previously ex¬ 
isting strata; while the Neptunists are of o}Vmii)n, that greenstone 
and all other trajvrocks have been formed at the same time, and 
in the same inanncT, as the strata with which they are associated. 
Hence, according to tlie one hypothesis, all rocks found in con¬ 
tact with greenslone are more or Ics^ altered by the heat which 
must have flowed from it whilst in a .slate of fusion, so that 
sandstone becomes highly indurated and clay is converted into 
jasper; but, on the other view, the greenstones are said to ex¬ 
hibit precisely the* same general relations as arc obhervablc in 
sandstone, slate-clay, and other similar rocks, Mhich ai-e sup¬ 
posed by the Plutonists to have been fonned by deposition 
from water, 

Lothian Street Quarry^ Edinburgh. 

It frequently happens, tliat wo have opportunities in tliis 
ncigidiourliood of trying the trudi of these opinions .by an 
appeal to facts. Very lately in an extensive quaiTy open¬ 
ed in Lothian Street, in tht? course of the building operations on 
the soutli-easl side of that street, a fine seetion was made of die 
rocks of the coal-field, in which- the appearances proved the fal¬ 
lacy of the volcanic hypothesis of the formation of secondary 
^eenstone, but wx'rc favourable to the opinion of die Neptu- 
' ni.sts. We shall now ^ve such a description of this quarry, as 
will enable our readers, not only to form a distinct conception 
of the various alternations and relations of the strata which were 
rut through, but,-also to judge how the facts bear on the twD 
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hypotheses. ^ The quarry from A to B is about four yards deep. 
The strata dip to the east under anejes vary ing from 15® to 
20®, and are perfcelly regular and parallel throughout their 
wliole course. The beds and strata arc of g‘reevfiton(\ wacke, 
filatc-day, and quartzy sandstone, which mutually pass into 
each other, and ^us form a perfect whole, the scries not being 
interrupted by any foreign beds or veins. The most important 
of these rocks is the Greenstone, which exliibits the following 
characters. Its colour is bluish-green, very impei-fectly .cry.stal- 
lized, with imbedded crystals of augiLe, .so that it is .sometimes 
porpbyritic. It is traversed by small veins filled with calcare¬ 
ous spar, quartz, and heavy spar. Some varieties of it, from 
the earthy aspect of the mass, and its containing cotcmporanc- 
ous angular and roundish portions of harder greenstone, appear 
passing into trap-tuff. There are two beds of this rock in the 
quarry, an upper and a lower. The upper bed is two fee’t and 
a half thick, and preserves the same thickness throughout the 
whole q\iarry, and is, in cvefy respect, equally regular with the 
beds of sandstone and slate-clay. In some })arts, the bed is 
more highly crystallized towards the middle than on the lower 
and upper sides. On the or under side, it passes into a 

very distinct and beautifully marked -v ariety of‘ '.yreyish-grecn 
coloured WjuvIco, which is about five inches thick, a. Fig. 2, 
Plate III. This wacke gradually passes into a reddish-brown 
clay, about six inches thick, which, in its lower part, is slate- 
clay, 6, Fig. 2. 

On the hanging or upper side of this bed of greenstone, 
there is a bed of quartzy sandstone ten inches thick, c, Fig. 2., 
which in some parts has a splintery fracture, glistening vitreous 
lustre, and considerable transliicepcy, and this is one of the va¬ 
rieties named Indurated Sandstone bjfthc Plutonists. Interjios- 
ed between this sandstone and the greenstone, there is a thin 
«eam or layer of greenish-grey“coloyred slate-clay; over this 
bed of quartzy sandstone i.s a bed of greenish gi’cy-coJourcd 
slate-clay, about nine inches thick, d, Fig. 2. ; this has 
resting upon it a bed of quartzy sandstone, in many parts 
equally hai'd with that which is nearest to the green,stone. 
Over these are alternations of beds of slate-clay and quartzy 
«and.stone, in which the sandstone has often the same highly 
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crystallized character, as is observed in tjie bed' nearest tii<i 
greenstone. Such, then, are the appearances observable in 
the first or upper bed of greenstone, and the subjacent and 
superincumbent .strata. ' 

We shall next describe tlie second or lower bedoi greenstone. It 
is about two feet thick, is perfectly parallel with the strata in every 
part of the section, ami agrees in its imlrcdded minerals, veins 
and general aspect, \uth the greenstone of tlie upper bed. On the 
north-east side of the quarry this bed of*greenstone terminates, 
and in this lineof ilirection ue have strata of slatc-clay andsand- 
julonc, as itpre.^enled in Pig. f3. Plate III,, in wbieh a a are the 
clav and sandstone, livsthig inmiediatelv upon it therc is a 
betl of pure (pmrtzy sandstone, c, P’ig. 2., more highly cry¬ 
stallized than that which occurs above the upper bed. It is two 
feet eight inches thick, but docs not continue of the same thick¬ 
ness throughout. It contains indjedded cotemporaiieoiis masses 
of slate-clay and elayey marl, and ])articles of galena. The slate 
and marl arc not in the least affected by llic highly crystallized 
sandstone in which they arc contamed. 'I'lie clay is etpially soft 
witli the varieties found at a distance from the greenstone and 
in softer sandstones, 7\l)ove thi.s sandstone rc.sts a bed of slatc- 
clay,y; Fig. 2., nt>t in the Ica.st affected by the highly crystal¬ 
lized sandsUme, llestiiig on lliis btxi are two beds of quartzy 
sandstone, g and //, Fig. 2., and one of red and green clay, 

i. Fig. 2., which meet with the layers already described as 
occurring below the first or upjtcr bed of greenstone. This 
sanilstone in die slate-clay, is often as highly crystallized as 
that resting immediately upon the greenstone. The greenstone 
rests on alternations of beds of quartzy sandstone and slate-clay, 
kf Fig. 2., which continue to the bottom of the quarry. 

In this ipiaiTV the most interesting geogiiostical facts are the 
following: 

1. The perfect jiaralleliam of the beds of greenstone, slatc- 
elay, wacko, and sandstone. 

2. Beds of pure quartzy sand.stonc, of the same nature with that 
resting inimediately on the greenstone, alternating with slate-clay. 

3. Layers of slate-clay between the most highly crystallized 
>5anustonc and the green,stone. 



professor Jameson on Secondary Greenstone and Wackc. 141 

4. Transitions from greenstone, thiough wacke and slate- 
clay, into sandstone. 

5. The earthy character of the greenstone. 

But in what manner arc these facts connected with the Vol¬ 
canic and Neptunian hypotheses ? 

The parallelism of the greenstone-beds with the thin layers of 
slate-clay resting upon and lying immediately under them, is not 
easily reconcileablc vnth the volcanic hypothecs; because, had the 
greenstone been forced, in the state of lava, amongst the slate- 
clay, it would have presented a very ii j ,’gular intermixture at the 
line of junction, and not the perfectly regular meeting every 
where visible in this section. But jieriect parallelism i.s wdiat we 
would expect according to the Neptunian view. The alterna¬ 
tion of beds of highly crystallized sandstone (liiglily indurated 
sandstone of the Plutonists) with slate-clay, and the circum¬ 
stance of masses of unaltered slate-clay and marl occurring in 
the most highly crystallized sandstone, immediately over the 
greenstone, prove that this crystallization (liai-dcning) is not 
pioduced by heat flowing from greenstone in a state of fu¬ 
sion, otherwise the slate-clay ought also to have been melted. 
Lastly, Tlie transitions from greenstone into wacke, wacke into 
clay, ciay into sandstone, prove that the same agent must have 
presided at the formation of these different rocks,—an cxplana- 
li(Hi irrcconcileable with the Volcanic, but in perfect unison witlt 
the Neptunian hypothesis. 


Section Alternations of Wacke, bituminous Shale, at the 

Calto7i Hill, Edinhurgli. 

There is another fine display of stratification, highly illustra¬ 
tive of the mode of formation of greenstone and wacke, at pre¬ 
sent exposed on the north-east side of the grand road whiclt 
leads across the Calton Hill. 


* The following description contains* an enumeration of the 
principal features of this fine section. 

The Calton Hill, in a general view, may be cousidered as a 


vast bed of porphyry rising aixyve the surrounding rocks of the 
coal fia-niation. This l>ed dips tow'ards the cast under an angle 
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Tl'lie rocks we arc now to describe, rest on the lowest visible 
portion of thi> bed of por|)liyrv, and have the same easterly dip 
and angle of inelinatltai whli (he porphyry on which they repose. 

1. Bituminous Shale. 

The first or lowest bed of the section, that which appears to 
rest iminediaielv on the poi'phyry, is bituminous sliale, about 
eight feet thick. 

2. Warke. 

Immediately above the shale is a bed of greyish-green colour¬ 
ed wacke, upwards oi‘ twenty fei't thick. 

3, B'liinn'mous Shale and Sandstone. 

Rc.sting upon the wacke is a bed of bituminous .sbak- about 
five feet and a half thick. In tlic .shale there arc beds of com¬ 
pact sandstone, one of tliese nearly a foot thick, and also thin 
lay'ers ol’clay ironstone. 

4. Wacke. 

The next bed, wliicli is about twenty-five feet thick, is green¬ 
ish-grey coloured wackc. disj)oscd in globular and angular con¬ 
cretions, in wh’eh the siirfiices have a pur})lish cctkuir. It is 
traversed by num^erons very thin veins ol’ calcareous spar. 

5. Bituminous Shale and Iromii.nc. 

This bed, which rests on the preceding, is about two feet and 
a half thick, and consists of bituminous shale, with thin beds 
of clay ironstone. 

Wacke. 

This bed of wacke, which rests on the preceding, is about 
eight feet tliick. It is to be observe^ pas.sing into bituminous 
shale. 

7. Bituminous Shale and Ironstone. 

This lied, which immediately follows the preceding, is bitu¬ 
minous shale, with sulK)Rlinale,bcds of clay ironstone, and is 
about five ami a half feet thick. 

8. Wacke. 

This is one of the most considerable beds in the section, being 
about tblrty-fonr feet thick. It is every whoo traversed liy 
numerous veins of calcareous spar. 
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< 9 . Biiwmmous Shale. 

The thickness of tliis hed is alxnit ten feel, and, like tlic 
other beds of this mineral, it contains layers el’ clay-irtnistone. 

10. Waeke. 

The bituminous shale is again succeeded by n bed of wacke, 
traversed ])y numerous small veins of calcareous spar. 

11. B'dmninoufi Shale. 

The lower side of the preceding- bed of wacke gradually 
passes into bituminous shale ; on tli * up])er side also a similai' 
gra<lation is to he f>bserved. The waike, as it aj)j;roaches the 
shale, becomes slaty, aiul gradually exchvsges the green 
colour for the brownish-black tint of the bituminous shale. 
The bed is about tlu ec feet and a half thick. 


12. JVueke. 

This bed is about eight feet thick. 

13. Bitinniianis Shale. 

The shale in this bed p.'isscs into wacke. 

14. Wacl-c. 

This bed appears to be from fllleen to tv.enly feet thick. 

Several other alternations of wacke and biltimint us shale 
occur still more to the eastward, wlu-n ibeyAare succeeded by 
beds ol‘ grey-coloured sandstone, which liave the same easterly 
dip will) all ilie otlicr strata of the section. 

In this section, then, the lowest b<‘d is porphyry, and the* high¬ 
est, sandstor''. 

These different rocks, viz. the sandstone, hitiurinour shale, 
clay-ironstone, wacke, and porphyry, are n)eml)er.s of the same 
formation, and numerou.'Si transitions are to be observed from 


tile one into tlie other. Thus the porphyry in dilferont parts 
ol the Caltonhill, passes into greenstone, the givenstone into 
wacke, the wacke, in the section just described, isilo liitumiiums 
shah', the shale oti the one ban?! in!i»> sandstone, and on the 
oll)er into cla\-ironstone. These facts prove the simultaneous 
formation of these rocks, and thus shew' that if wacke and 
greenstone are true volcanic rocks, the sandstones, .slwilcs, and 


ii'*''!',tones with wlilch thev an* assoelaleii, mn^t been iorm- 


ed, Jii tlu* si.iiu' meni.er;—a jXisition which cannot be maintained 
m coniormiiy willi any of tlic preseiiL ,sy stems of voleaulsm 
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XI,—\ Kixs WHICH CONNECT MlNEBAl. T<u;in IIEB, NOT 

CONFINED TO TllAl*-ROCKS. 

In countries where trajj-roeVs alwiind, we sometiiiK s (jbservr 
' in two l>eds of greenstone which are separaU'd I’roni eju‘l> other 
bj stpita of sandstone, slate-clay, limestone^,/jor other rocks, 
that tliey cne. connected by means of veins that ^loot from the 
^oor of one bed into die roof of the othet. The Fig. 4. Plate 
III., rexjre»«its such an appearance; a a, the beds of grcen.stoiU’. 
c c, strata of limestone, and x the connecting vein of grec‘«.ston(’. 
This an'angcment is said to be peculiar to rcx;ks which have 
been pnijcctcd from below in a melted form, and hcn<’e A'clcan- 
ists, I presume, would confine it to trap-rocks, as all of these are 
with them lava.s. But this neighbourhood, so rich in illustra¬ 
tions of many contested points in geology, affords us examj)^ *^ 
of rcK’ks, not of the trap series, witli communicating vti '.' 
Salisbury Craigs, one of our most interesting hills, is a mass 
sandstone with subordinate beds of greenstone, and (xcasioiial 
layers of limestone, slatc-clay, and clay-ironstone. On tiie 
soulli-east angle of the hill, in one of the cjuarries at jiresent 
working, the follpwing arrangement is to be observed. Green¬ 
stone, the uppermost slj-atiim; imnirdialely below it a bed of 
coarse siliceous limestone; under the limestone a Ind of greenish- 
grey slate-ciav; and below the clay, strata of sandstone. Seve¬ 
ral veins of .siliceous limestone .shoot fnmi the floor or niuler 
side of tlie bed aero.ss the slate-clay, and foriii a continuf)U.s 
mass with the floor or iij)])er side ol‘ the .sandstone; and veins 
shoot from the roof of the* bed of sandstone across llie slatc- 
clay into the floor of the siliceoms Iime.stone, and form vtTth 
it a contiiniou.s mass. In otlier phrts of the same quarry, 
brandies or veins arc observed shooting from the roof of the 
sandstone, and gradually terminating in the bc^d of slate-clay. 
'J'hese apjiearanees are iT])resei*ted by the plan, I’ig. -5., o, green¬ 
stone ; Z', siliceous limestone; e, slate-elav; d, sandstone; 
r, veins shooting from limestone acro.s,s the slate-day into thr 
sandstone; veins shcK>ting from sandstone across the slate- 
clay into the limestone; and veins shooting from tht' sand¬ 
stone, and terminating in tin* ''kitc-day 
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1 have ob 'ia'vcd connecting veins of' the same cicscrlj)tion in. 
layers of fibrous gypsum contained in the compact kinds. This 
appearance is represented in Fig. 0. FJa’e III. wliere a is a mass of 
compact gyjjsinn; I h hiyers #i' fiimms gy])M[m included in it, 
and c c communicating veins. In an extensive limcsione nuarry 
about n mile the eastward of Burntisland, there is a fine ex¬ 
ample of a communicating vein between tM'o beds of a curious 
kind of amygdaloid. The beds are separated from each other 
by numerons strata and beds of bituminous shale, slate-clay, 
clay-ironstone, sandstone, and liinc'stone, hut in one place a vein 
of Amygdaloid sb(K)ts across all these rocks, from the lower to 
the upper bed of amygdaloid. 

Hfnv are we to explain the foi*mation of such veins Vol¬ 
canists say, that communicating veins are })roofs of the igneous 
ormin of the rocks in which the\' occur, and that thev are formed 
by the spouting of the fluid lava through cracks in the rock, at 
the time when the lower bed was forming, and licfore the upper 
one was formed. But this hypothesis will not explain the com¬ 
municating Acins of limestone, sandsttme and gyjjsum, because 
these, on the volianic system, are not luAas. We are inclini'd to 
view litem as illustrations of the s'lniultnncons crystallization of 
rocks of the same formation. • 


HI. TaAT*-Vr:iNs (Whr.v-DiKEs) rmoiiABLy of Cotempo- 
UAxr.ors Fokmatiox with the TuAP-RorKs avhich they 

TRAVERSE. 


Veins are tabular masses thfft; in general traA'orse mineral 
strata and beds of different kinds. According to the Volcanic 
or Fiiitonic hypothesis, they Aicrc originally ojten rents or 
fissures, \vi(le below, but tei’ininating above in the form of a, 
wedge, Avliich were nfterAvards filled from below Aviih molud 
mineral matter, projected froii^ the inlciior of’ the eartli. 'I'lie 
Neptnni.sts again maintain, tliat llJe^e fis.surcs and rents were 
Atide aboAc, but terminated below, anti were filletl from above 
Avitli their mineral ctmtents. The Plutonisf.s adduce as proofs 
of ilieir opinit>n, veins shut above, and Aritlening beloAv, as 
sometimes happen with metalliferous vtins, and also AA'ilh those 
formed of mountain rocks, sucli .as LTa||^ite or trap; Avhilc the 
Nej)ii : ists t)irer as ilJufjtralittns of the truth of tlieir by]'ollu\sis, 
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numerous instances of veins, both metalliferous and saxigenotiS;, 
in which the crop or outgoing is wide, but die lower part na^*- 
xow, and terminating in a wedge, or in numerous small branches. 

Both statements are correct, and, therefore, the two opinions 
appear to be plausible. But there is a fact which cannot be re¬ 
conciled with eitiler of tlie hypotheses, and which iorccs us to 
have recourse to some other mode of explaining the I’orniation 
of these veins. The tact we allude to is the occurrence of veins 
that terminate both above and below in the rock which thc)'^ tra^ 
verse, in short, are com})]ete]y inclosed in it. Fig. 7- Plate III-, 
represents the three kinds of veins; a, vein open at top ; h, vein 
shut above, anti c, vein terminations in the rock. Such a vein, 
it is evident, could not have been filled from almve, nor is it possi¬ 
ble tp conceive that it could have been filled from below. Wc 
are therefore led to the conjecture, “ that avch veins muM have 
been formed at the sajne time with the rwde in which they are 
contained." This view receives considerable support by a care¬ 
ful attention to the appearances presented by the distinct am- 
cretions into which many traji-rocks are naturally divided. 
Thesc concretions, at tlieir line of junction with tlie bounding 
trap-rock, exhibit the same phenomena as occur at the meeting 
of the sides and w,ills of trap-veins in trap: and they differ 
from veins only in shape; the concretions being short and 
massive, whereas the veins are long and Uibular. A \ein of 
trap (or a dike of trap) we consider as merely a series of con¬ 
cretions, arranged in a tabular form. But, it will be inquired 
how, on this principle, we can exphiin the crossing of traj)-veins 1 
This arrangement wx* consider asr an effect of crystallization, and 
of precisely tlie same nature as the crossings observed in crystals, 
or the intersections in tabular concretions. The crossings in 
ci'ystals require no illustration, but those of concreti<ins may be 
shortly described. In sections of trap-rocks, as of gTocnstone, 
sometimes the cliff is naturally divided into tabular concretions, that 
extend from tlie toy> to the bottom of it. The.se concretions occa¬ 
sionally vary in their direction, some being horizontal, and others 
vertical; but the remarkable fact, and that which is highly illus¬ 
trative of our present view, is this,—^tliat the same table or tabu¬ 
lar concretion will continue for sonic4ect or yards parallel with 
the Ixjunding coiKretions, and llien suddenly turn and intersect 
these fiir severi^ yards or fathoms, . g,n4 then terminate, as 
o a, P'ig, 8, Plate III. Now, this ffif^rction in one part ol 
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its course is parallel with the otliers, and terminates amongst 
them; in another part of its course it intersects these same 
concretions, and then it ends. It is evident, that if this 
c'oncrction had continued parallel witli the others through¬ 
out its whole extent, we would not liesitate to consider it 
as of' cotemporaneous formation with them. If tliis inference 
l>e admitted, and we do not see on what ground it can be 
refused, it is evident, that, if the intersecting jK>rtion of the 
concretiem is a continuation of that parallel with the other, 
lx)th must be considered as Jiaving crystallized at the same 
time, and as a simultaneous formation with the whole rock in 
which it is exmtained. But the tabular concretions intersected 
by the one part of the concretion, are equivalent to veins or ^ 
dikes, because they are tabular masses intersected by another 
tabular mass; and as all these conoretions are of simultaneous 
i'ormation, it follows, that the crossing concretion and that 
which is crossed, which are equivalent to tw'o veins, of which 
the one crosses the «)thcr, have been formed at the same time. 

EnixnniGH, Ap'M 1819. 


Attx. XXV’III .—Notice respeexing a Singular Optical Pro- 

jKrty of Tahasheer. By David Brewstisk, LL.D. F.R.S. 

Lond. and £din. Communicated by the Author. 

The substance called Tabaslieer^, has been long known in 
eastern countries, and formed an important article in the Materia 
Metlica of the Arabian Physicians. In tlic Grentoo language it 
is called Vedro-Paloo, or Bamboo milk ; in the Malabar, Mun- 
gel Upoo, orjS(dt of Bamboo', and in the Warriar, Vedroo Car- 
pooram, or Bamboo Camphor. It is found in the joints of the 
female bamboo, sometimes in a flifid state like milk, sometimes 
with the consistency of honey, but generally in the form of a 
hard concretion. Some specimens of it are transparent, and 
resemble very mucli small f'ragments of the artificial pastes made 
in imitation of opal; others are exactly like chalk; while a 
third kind is of an intermediate character, and has a slight de¬ 
gree of translucency. 

• Pliny clearly describes Tabashcer under the name of Sugar. Th4;wC|i;d Is 
derived from the Persian Schcr, or the Sanscrit ^Ttchiran^ signifying milk. IJee 
HiimhoUlt on the N'aturut FgMiljf of the Crosse*. 
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The first person that examined llie properties of this sub¬ 
stance was Mr Macie* * * § (now Mr Smithson), who analyst'd a 
portion of the Tabasliecr I'rom Hyderabad, which Dr Ilnssell*!' 
hatl tile preccdii’i^ \ear presented'to thelloyal Society- “ From 
its'indestructibility b\ fire;—its total resistance to acids;—its 
uniting by fusion with alkalis in certain proj)ortions into a white 
opaque niass, in others into a transparent permanent glass, and 
its being again sc])ariiblc from tliese compounds entirely un¬ 
changed l)v acids,” he considers it “ as jjcrfectly identical with 
common sUiccoua earth." 

In tlie year 1801, ]\ressrs Ilimdioldt and Bonpland brought 
with them from America some s])ocimens of Tabasheer, calk'd 
Gnaduas butter bv the Creoles, taken iVoni the bamboos which 
grow to the west of" Pincliineha in the Cordilleras of the Andes ;J; 
Tliese spt'ciincns were analysed in 180 t 5 , by Messrs Fourcroy 
and Vauciuelin §, who found tlieni to ho different from the 
Tnbasheers of Asia. Instead of lieing wlr lly composed of silex, 
they contained only 70 per cent, of tins earth, and f:>0 per cent' 
of potash, lime and water. 

The Tabiishcer which I enqilovcd in my experiments, was sent 
from Nagpcjre by Dr Moore to Dr Alexander Kennedy, who wjis 
80 kind as to favour niC with a considerable |K>rtion of it. It had the 
eame general chemical characters as the Tahaslmer fi-om Tlydera- 
bail, wliich was used by Mr Smitbson, the same specific gravity 
nearly, and the same external appearance; so lliat 1 have no 
hesitation in considering it as also composed princl])ally of silex. 

^Vhen the f-cnii-transparcnt .specimens of this substance are 
immersed in water, they imbibe it with great rapiility, emit¬ 
ting numerous bubhles of air. The transparency increases 
w’lienever the air has been discharged, and after a fetv minutes 
the water pervades, and renders transparent the whole mass. 

If a small portion of water, ou the contrary, is laid upmi the 
Tabaslicer when dry, instead of‘’adding to its transparency as 
might have been cxpcetcfl, it actually renders it as opaque ami 
white as chalk ; and, f rom the same cause, the Tabasheer which 
has been saturated with water becomes opaque, as the wi3Rer eva- 


• See PkilampKical Trananctimi, 1791, p. 3fiH. 

+ S '’ i'TiiMophlriU Transuntiitim^ 1700, p. ST.'i. 

J 1 iiir Feraotial N’arrKlii'c, «ol. i. 1‘ituid. p. iJii. ' f tc. 

§ Mer/ioiret de Clnstitvi., lom. V7. p. 3S5j. 
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porates; reaches its maximum dejrree of’opacity ; and recovers its 
semi-transparency when perfectly dry. 

The increase of transparen^’y from the absorption of water,' 
is an effect easily ex})lained, and is one witli whah mineridogists 
have been long fa\niliar in the ])henoincua 'oi‘ hydrophanous 
(jpal; but the production of opacity, by the absorption of a 
smaller portion of the same fluid wliich produces transparency, 
is a fact entirely new and not easily explicable upon known 
principles. 

After having determined that the white opacity was not the 
result of any chemical change, and must, therefore, have re¬ 
sulted from optical causes, I attempted to Iranie some hypothe^- 
tical explanation of the phenomenon. Tn tracing the progress 
of a ray of light through a ]K>roiis body, having a small ejuanti- 
ty of water in its pores, and through another which had these 
pores filled with water, I saw* that o^iaclly could he produced in 
the first case only ujxin the supposition that the Tabasheer liad 
a refractive power considerably louver than water. Improbable as 
this supposition was, I immediately formed one of the semi-trans-* 
jiarerit specimens into a prism, ami foiin;!, to my great surprise, 
that the refractive power of Taliadioer wsis not only lower than 
water, hut so much lower, as to lx- almost intermediate between 
water and the gases. I rejieated this experiment with various 
specimens from Nagjiore, and also upon one from Hyderabad, 
with which I was favoured liy Dr Hope, and which, as it form¬ 
ed part of the parcel of which Dr Bussell liad presented a por¬ 
tion to the Koyal Society of London, was the same as ijif.t whicb 
was analysed by Mr Smithson*. 

The following were the results. 

Index of ReftBcIion 


Air,.1.0000-f 

Tabasheer from Hyderabad, v^llownsh by reflected li'dib 1.1115 

Tabasheer from Nagpore,. 

Tabasheer from ditto, harder,... | 


Tabasheer from, ditto,. 

TabgLshecr from ditto, veryliard, 

Water,.1.3358 


1 


Bluish hvrefloeted 
light, 


1.1454 

l,lo()3 

1.1533 

1.1825 


• We trust that some of the Members of the Institute of France wilt be inducoi 
to mciiBure the refractive power of the Talwif>!jeer brought from Quito by M. Hum- 
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The physical propcilies of Tabasheer arc not lesa angular 
than its optical qualities, and indicate a structure of a very re¬ 
markable kind. 

A detailed account of my experiments on this subject, has 
been transmitted to the Royal Society of London, and will pro. 
bably appear in the Second Part of the Philosophical Transac¬ 
tions for 1819. 

EDixjjrBGir, May 1. 1819- 


Art. XXIX.— Account of the. R,rpe(Vit'ion to Boffins Bay., vo¬ 
der Captain Ba.'i.t and I.'irutcnant Barry. Drawn tip from 
Captain Ross’s account of the Voyage, and other sources ol 
information. 

In the year 1815, and tlie two succeeding years, numerous 
masses of ice were .seen floating in the Atlantic; and in 1817, it 
was reported by vessels from the arctic regions, that a very con¬ 
siderable extent of ice had disappeared between Greenland and 
Spitzbergen. These unusual ap}x\'irances directed the attention 
of the learned to the„ahnost forgotten subject of a passage acrass 
the Pole. An ingenious and intelligent writer published seve¬ 
ral dissertations in the Quarterly Review, for the purpose of de¬ 
monstrating the practicability of a passage across the polar 
seas. The breaking up of the ice on the east coast of .Green¬ 
land held out to him the prospect of arriving directly at the 
Pole tlirou^h an o])en sea; wfiile the want of precision in Baf¬ 
fin’s narration of hi.s \ ()yage, combined with physical and hydro- 
graphical considerations, induced him *to expunge the Bay of 
Baffin from our maj>s ; and to predict the existence of a jmssage 
to Behring’.-. Straits by the northern extremity of the American 
continent. « 

Captain Scoi\;sby, who h^ distingui.shed himself in no fewer 
than si.rtccu voyages to the Arctic Regions, had maintained, 

itoidt, if any of it !» still Jo cuslencc. It will be interesting to know if the 30 per 
rent, of potash and lime prodnees any perceptible effect upon the refractive power 
..nd other properties of the Tabasheer. I have sent a quantity of the Nagiiore Ta¬ 
il I'-liccr to 7VI. Berzelius, with the hope that he may have leisure to submit it to 
.*M accurate examination. As this di.stinguibbed chemist Is now in Paris, he would 
''n ,4 .,ci-\-Lcc to by cOmp.iring dirwt/y tlisT^sui|jc American Tahasbcc; .- 
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diat the Pole, yarded by a frozen barrier, could only be ap- 
proaclietl by the alternate use of l>oats, and of sledges drawn by 
dogs; while his learned opponent, on the authority of every 
iceberg that travelled to the south, insisted that a change 
of temperature hail effected an opening through the li'ozen 
ridge; and that, while we acemnplished the great object of a 
passage across the J’fde, we might execute, also, the more ro- 
m antic enterjirize of relearing the lost colony of Eastern (ireen- 
land, whom the accuinulatcd ice was snpjx>scd to have for ever 
separated from the rest of the world. 

The pid)lic took a deep interest in speculations like these, 
where the dry details of hydrography were enlivened by discus¬ 
sions and schemes almost bordering upon romance ; and though 
they were assailed by jxxjtical theories of climate, and the usual 
allowance or malevolent predictions, yet the general exfwctation 
of advancing the interests of natural science, and of practical na^- 
vigation, would not permit itself to lie dam})ed ; and tlierc were 
a few, more .sanguine than the rest, who exjjected tliat the Bri¬ 
tish flag would Ixj fixed ujx)n the Pt)le of the world, whether i** 
w'as deposited from a sledge and four, or more formally trans¬ 
planted from the quarter-deck of a British vessel. 

With the greatest liljerality and love of science, the British 
Government equip[ied four vessels, viz. the Isabella of 385 tons, 
and the Alexander of 252 J tons, under the command of Cap¬ 
tain Ross and Lieutenant Parry, ibr the purpose of exploring the 
passage through Baff n\s Bay ; and tlic Dorothea of 382 tons, 
and the I'ront of 249, under Uid command of Captain Buchan 
and Lieutenant Franklin, with the view oi’ penetrating directly 
into the Polar regions, Ijy the way of Spitzbergen. These ves¬ 
sels were adapted in the most sevntifle manner lor the j>erils 
which they had to encounter, and every precautu>n was taken 
for insuring the health and (jf)mfort of their rcsjK'ctivc crews, 
and for accomplishing in the mos€ satisfactory maimer the ge¬ 
neral object of the expedition. 

The exjiedition under Captain RtJss left Deptford on the 
18th April 1818. It reached Lerwick in Shetland on the 30th, 
and on the 1st of June it entered Davis’ Straits, after encoun¬ 
tering an iceberg about 40 feet high and 1000 feet long. On 
the 14tli of June it reached Whale Islands, in latitude 63° 51'. 
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and longitude 53“ Sty ; and, on the ITth, a landing was effected 
on Waygat or Hare Island, where they cotrtinued tw^o days 
making observations in a fixed observatory. After leaving Way¬ 
gat Island on the 20th, Captain lloss began to experience the diffi¬ 
culties and })crils of navigating an icy sea. Followed by thirty-nine 
sail of Greenland whalers, the Isabella and the x\lexander were 
conducted with great skill and j)erseverance through narrow and 
intricate channels, sometimes closed in by Hoes of ice, some¬ 
times exposed to the impulse of these driving masses, and at 
other times lifted out of the w'ater by their mutual ay^proach. 
73y wary)ing, toning, and tracking the vessels, which was some¬ 
times })erfonued by the whole sliiyfs company marching to urn.- 
sic, they reached the latitude of 75“ 50' where new j)erils await¬ 
ed them. The wind having increased to a gale on the 7th of 
August, tlie floes of ice elohed in upon them on all sides. The 
pressure uj)on the vessels continuing to increase, it became a 
trial of strength between the wood and the icc. Every suy)pi>rt 
threatened to give way. The beams in the hold began to bend, 
and the iron tanks settled together. At tliis critical moment, 
the Ihabeiia rose several feet, and the ice, which was more than 
six feet thick, broke against her sides, curling back u}k) 1 ) Itselt’. 
The great stress now^ fell uywn her bow, and after being a second 
time lifted up, she was carried with great violence agauist the 
Alexander. The ice anchors and cables bi»ke one alter ano¬ 
ther ; and the sterns of the two ships came so violently into con¬ 
tact, as to crush to |>ieces a boat that could not be removed in 
time. By this tremendous collision, the anchors wi i e broken, 
and the result miglit have proved fatal to both vessels, hail not 
the ice exhausted its fury, and by the separation of the two con¬ 
tending fields yiermitted the Isabella to y^ass the Alexander with 
comparatively little ilamage. 

According to Sir Charles Giescckis the Island of Tessiursak, 
in latitude 74“ 15', and about eighty miles north of Uj)pernavic, 
was the most northern inhabited y)art of Greenland. The line 
of the^^oast, he was no longer able to trace beyond 72° 30'; but 
ha fed carefnlJy examined the numerous islands by which it is 
fringed, and Avaich are so crowded, that a shiyi at .sea cannot 
fail to consider them as a yiart of the continent. Sir Charles 
|iad penetrated as far as Nidli'k, Saitok, and ITjordlcrsoak, to 
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the latitude of 76” 60', but had fouiid no inhabilants in any of 
the twenty-three islands to the north of Tc^Mursuk. Between 
the parallels of 76” and 77”, however, t'af)tain Ross discover¬ 
ed a tribe ol' Ksquimaux, who reside principally a few miles to 
the north of Cape Dudley Dirges, and w ho, during the sum¬ 
mer moijtlis, spread themselves about thirty or forty miU s la 
the north and south. A lew of the .southern stragj^lers ap¬ 
peared on the 8th August, in latitude 75” 55', and longitude 65’ 
87', and were recognised by a general shout, which they set up 
for the purjx)se of frightening away ihc ships, whom they re¬ 
garded as animals sent from the sun and moon to destroy them. 
They rode in sledges, drawn by dogs, and wh .n their shout 
was returned from the 8hip.s, they whieled round, and drove 
oft’ with great velocity to their habitations. In order to induce 
them to approach, Captain Ross erected a pole, on which he 
fixed a flag, and a bag, containing jirescnts, and then sailed to 
a distance. The natives, however, did not rea])}X*ar, till the 
lOlh of August, when eight sledge.s were seen advancing by a 
circuitous I’oulc. The natives halted about a mile from the. 


Isabella, ascended a small iceberg, and were induced to ap- 
proaih, wlten they observed John Saccheuse, a southern Es¬ 
quimaux, wlio iieeompanied the e\])edition, advancing from the 
ship, with a white flag and presents. When both parties had 
arrived as near to each other as a chasm in tl;e ice would per¬ 
mit, Saccheuse soon discovered that they spoke the llumock 
dialect, which prevails in the Womens Islands, and which he had 
Ibrtunately learnlsd, when a child. • Ry this means he was enu/- 
bled to remove the alarm which tJie .sight of tlie ships had at 
fir.st occasioned, and to prevail upon them to go on board the 
Isabella. The scenes which were exhibited at thi.s and subsc- 
quent interviews, tliough extremely amusing to those who wit- 
ncssctl tlieui, do not present us with much new infornialion re¬ 
specting the inhabitants of thesi; forlorn regions. The dress 
and the manners of the Esquimaux, tlieir sledges draun by 
dogs, their domestic arrangements, their superstition.s, and their 
metliods of procunng their foixl, have been all described with 


such accuracy by Sir Charles Gicsccke, who resided pight years 
in their country, that it is not easy to gather any new informa¬ 
tion from tlie dciscriptions of more huiried visitors. There are 
“xrme points, however, in the narrative of Captain Ross, and 
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Captain Sabine, to which we cannot fail to attach a very high 
degree of interest. Althongli the canoe is in universal use 
among the soulliern Greenlanders, yet this simple apparatus so 
easily constructed, and apparently so necessary to the very ex¬ 
istence of tribes wlio are clothed and fed by the produce of the 
sea, appears to be entirely unknown to this remote people. 
They have no word for it in tiieir language; and though ac¬ 
customed to see their waves navigated by icebergs, yet they 
arc said to have considered the tw'o shi])s of discovery, as living 
animals swimming upon the surface of the deep. This utter 
ignorance of the art of navigation, and of every other people 
but themselves, will appear the more remarkable, when wc con¬ 
sider, that tlie islands ol' Nullok and Ujordlersoak, which were 
examined by Sir Charles Gjest'ck^, and are known to the sou¬ 
thern Greenlanders, cannot be distant more than thirty miles 
from the sj)ot where Captain Ross discovered the new Esqui¬ 
maux*. In tlie manuscript ma]i of Sir Charles, in the ]K>ssession 
of Thomas Allan, Esq. and w'hich we have now before us, the 
southern side of Nullok is placed in 76° of north latitude, and lie 
has laid dotvn seven islands to tlie north of Nullok, one of which 
reaches as high 30'. Now, the spot where (Captain Ross 

first observed the inhabitants, had little more than 76^ of norlli 
latitude, and it is not hkely that Sir Cliarles Giesecke could 
have erred more than half a degree in his latitude. 

The existence of meteoric iron in the mountains of Uiis de- 
•solate region, appears to have been distinctly ascertained by 
Captain Ross. The knives 6f the Esquimaux,'one of which we 
have in our jx>ssessioii, consist of one or more pieces of flattened 
non, inserted in a groove, made in a piece of bone. This iron 
'.as at first supjiosed to ha,ve been obtained from nails or iron 
hoops accitlentally driven on theii* shores; but it appeared from 
ii more minute investigation, that it had been knocked by a 
^^one from two large inassds lying on a hill near the shore, called 
Sowaliick, derived no doubt 1‘rom sozeie, a word which signi¬ 
fies iron. One of these pieces is said to be altogether iron, and 
about two feet in diameter; while the other vras described as a 
hard and dark rock, from which small pieces of iron were ob¬ 
tained by breaking it. 

* From this and many other considerations, wc cannot permit ourselves to bc- 
that the canoe h unknown to this tribe. 

0 '^- 
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The iron of which these knives arc made, was examined by 
Dr Wollaston, wlio found it to contain from three Xo foar per 
cent, of nickel; and who remarks,,** that it appears to differ in no 
respect from those masses of which so many have now been 
found on variovis parts of the surface of the earth; and which, 
in some few instances from tradition, and in ail, from the ana¬ 
lysis, appear to lie of metej>ric origin.’' 

On the 16th of August, Captain Hoss left the Prince He- 
gent’s Bay, and after rounding Cape York, he cemtinued his 
course along the land, among numerous bergs, anti })ieces of 
loose ice. The snow on the face of the cliffs presented an ap¬ 
pearance of a very singular kind, and appeared to have the 
colour of the deepest crimson. The colouring-matter seemed 
to have penetrated in some places to the depth of ten or twel ve 
feet, and the snow had the appearance of having been a long 
time in that state. These cliffs extended about eight miles, and 
were denominated the Crimson ('liffs. Dr Wollaston, mIio ex- 
aminctl the colouringrmatter of tlie crimson snow, conceives it to 
be of vegetable origin. “ The red matter itself,” he obseiwes, “ con¬ 
sists of minute globules, from j to - n of mi inch in diameter. 
They appear to be subdivided internally, into about eight or 
ten cells. The colour seems to belong to the contents of the 
globule, and not to its coat. The contents, which are of an 
oily nature, arc not soluble in water, but they may be dissolved 
in rectified spirits of wine.” 

On the 18th of August, to the north of Cajic Dudley Digges, 
several huts Avere plainly distingiifthetl, and were su})posed to 
he Petowack, the residence of the ('hief of the Esquimaux, who 
had been obscurely alluded to in the conversations with the na¬ 
tives. W’^olstcnholm Sound, which agreed precisely with Baffin’s 
description of it, was now in sight. It seemed to be aiKnit 
. eighteen or twenty leagues in dqjjtli, and was completely block¬ 
ed up with ice. On the same day Whale Sound wa.s di.sc<M cr- 
cd; and Carey’s Islands, which ap}M:‘ared to Ixi alxiut twelve 
leagues from the coast, were distinctly seen. 

Captain Ross now sailed across the bay, and in the passage 
pf the ships to the opposite shore, the officers, both of the Isai 
iK'lla and the Alexander, were snlisficd that they sa^v the land 
4?stinctly round tlie top of the Bay. Smith’s Sound, the pnl^y 
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one ex.i^.ted in this part of tlie hay, was com])lcte]y shut 

u}) with ice, so that no farllicr liopcs were entertained of a 
norih-west passage in this direction. 

'i'he sliips oi‘ tliscovery had now reathed the latitude of 7G° 
55’, aiid lonytuc^e, 71'^ 50' 48" west, and begin to des^eend the 
western coast oi’ liallln’s llaj. Jones’’ Sonml was seen on the 
21 sl, completely blocked up with ice, and on the JjJJid, apiece 
of fir wood was picked up with nails in it, and bearing the 
marks of the plane and adze. On the 31st the expedition en¬ 
tered Lancasler’’s Sound. At a little before four o’clock a. m. 


the land was seen at the bottom of the inlet, by the officers of 
the watch, but before Captain Hoss got upon deck, a sjiace of. 
about se\'en degrees of tlie compass was oljscurcd by the fog. 
this land was a high ridge of mt)untains extending directly 
across the bottom of the inlet. At ttvelvc o’clock, IVIr Beverly, 
who went up to the crow’s nest, reported that lie had seen the 
land across the bay, except I’or a ^e^y short space ; but even 
this uncertainty was removed about thiee o’clock, when Cap¬ 
tain Ross went on deck, and at the distance tif about eight 
leagues, dhlliictly swa: the land round the bottom of' the hatjy 
forming a connected iluiin of mountains with those zchich ex¬ 
tended along the north and south sidts. Captain Ross also 
saw' a coidinuity of icc,, at the distance seven mih's, extending 
from one side oftlw bay to the other. 

Tlie testimony of Captain Ross thus distinctly given, has 
been cjilled in (|uestion, in an indirect manner, by Captain Sa¬ 
bine, who accomjianied the expedition; and who still holds out 
expectations of’ a north-west passage through one or other of 
the Seven Sounds in Baffin’s Bay *. •We have no hesitation in 


• When speakinjT of the inlets or sounils ttiscovered by Baffin, Captain Sabine 
says, “ It is partly on the.se inlets that the hopes of persons who liave thought 
since then on the )>rababilitv of a passags, have Iicen fixed. It has been expected, 
that one or more will he found to communicate with the northern ocean. They 
have remained unexplored, and still remain so. There are altogether seven 
sounds, of which five only are interesting, from b'*ing on the northern and w'es. 
tern coasts. Of these, the lir^t is Wolstcnholiu Sound, the entrance of which we 
passed at a few miles di.s>ancc, sufficiently near to identify it, by " tlie island in 
the midst, which maketh two entrances.” Of Whale Sound, wc could just dis¬ 
cern the opening in the coast, being thirty or forty miles distant fiom us, Of 
Smith’s Sound, “ the greatest and longest in all this bay, and which runneth to 
the north of 78^',” we can say nothing, as our extreme north was in 70° 53'^ 
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.ai^mittingy that the land round the bottom of Lancaster Sound 
was not seen by Ca])tain Sabine, or any of the officers of the 
Isabella and the Alexander, beside (’aj)laiii lb»ss ■, btit this is 
no evidence at all against the continuity of the land, unless these 
gentlemen assure us, that they were u])on decK , lo ikii o ( ul for 
the land, during the ten minutes when the 1‘og «.ka:eil away, 
and enabled (’a])tain lloss to trace the outline of the hills round 
the bottotn t>l’ the bay. 

The variation of the needle in Lancaster Sound, as observc'd 
on board the Isabella, was no less than 114°; and it is dee])iy 
to be regretted, that Lajitain Ross could find here nr) harbour, 
where the variation and the dip of the neetlle might have been 
accurately ascertained, out of the reach of the shij)’s attrac-- 
tion. 

As Cajrtain Ross w^as required, by his instructions, to look 
for the norih-east point of* Ainenca, or the North-West pas¬ 
sage, (as he understood this to mean,) about the Tfkl degree of 
latitude, he did not allow himself to be detained by any minor 
objects, in so high a latitude as f.ancaster Sound, and therefore 
made the be.-t of his way to the south. f)n the 11th of Sep¬ 
tember, when about seven leagues to the eastward of the island 
called Agnes’s IVlomiment, they fell in with ,an eiiormous ice¬ 
berg, about 41 ()9 yards, or nearly 2* mik*s long, 3869 yards broad, 
51 feet liigh, and aground in 61 fatht)ms of water, sf) that 
its real altitude must have been 417 feel. Alter aseending this 
iceberg, for the porjtose of measuring tlie dip, and tlie variation, 
the parly were received on its flat summit, by a while bear. 
They inmiedialely advanceil to attack it, hut though at first it 
shewed some disposition to stand on the defensive, it made for 

We were near the entrance i»f Jones’ Sound, but not so near a‘> Refl'm, who sent his 
boat on shore. We had thick weather: the sound was full of icc, and not then acces¬ 
sible. The last IN. l.ancastcr’s Sound, which Badin merely opened, hut wc sailed 
into it for about thirty mile«. It is ncedles^to enter mlo a detail here, of the many 
encouraging coincidences which awaited us in this! the only one of Ballin's ISounris 
into which wc filtered ; the great depth of wafer, the .sudden incrca.se in it.s tem¬ 
perature, the absence of ict, the direction of the swell, the width of the shoies 
apart, (exceeding that of Behring’s Stiaits.) and the diH'eient chaiactef »)f the 
country on the north and south .«idcs, e-pccially in the iatter, appearing to be 
w’ooded. This magnilicenl inlet, will no doubt bc fully explored by the expedi¬ 
tion How fitting; and those who are so employed, will hriu; the piivilegc of bring 
tiiC li Nt, whore nin'jsiiy v.il’ he piaiilud in fi 111 v irg wl tie ii J'.iaj liiici, cr ili 
ptit'i'ig its tenninatioii, should tlicie prciu one, oiiu a question.”—QiiflUufy 
xiii. p. 93 . 
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the other side of the iceberg, and threw itself into the sea*' 
over the edge of a pnjcipice fifty feet high. 

During the rest of September, the ships of discovery were 
tmployefl in coasting along the western shores of Baffin^ Bay. 
On the 19th of Septeml>er, they reached Cape Walsingham, 
and on the Ist of Oc;tober, they were off’ the Bari of Warwick’s 
Foreland, where Cumberland Strait commences, with a breadth 
of between thirty and forty miles. In the morning, the tide 
was obsem ed to carry the ships to the westward, and in the after¬ 
noon, to tlie south-east, at the rate of two miles an houi. This 
strong current at the entrance of the strait, naturally impressed 
Captain Ross with the belief, tlial there was a much better 
chance of a passage here, than in any other part of Baffin’s 
Bay; but the season w'as now far advanced, and as liis in¬ 
structions to quit the ice “ by the 1st of October, at the 
latest,” were of the most peremptory nature, he had no al¬ 
ternative but to leave the examination of this inlet for another 
expedition. He accordingly made for Cape Farewell, w'liich 
he passed on the 9th of October, anchored in Brassa Sound in 
Shetland on the 30th, and arrived in Grimsby Ruuds, on the 
14th November, without the loss of a single man. 

The circumnav^ation of Baffin’s Bay, as performed by Cap¬ 
tain Ross, has no doubt added greatly to our geographical know¬ 
ledge of the Arctic regions; but we cannot allow ourselves to 
agree with him in thinking, that it has “ set at rest for ever the 
question of a North-West passage in that direction.” There 
can be no doubt that Captain Ross saw, or thought he saw, 
land apparently a)ntinuous *from Disco Bay, round to Cumber¬ 
land Straits. This apparent continuity in tlie coast, however, 
is by no means incompatible with thl? existence of winding in¬ 
lets of sufficient magnitude, to form a communication between 
Baffin's Bay and the Polar Sea. 

In the manuscript map of, Sir Charles Giesecke, which we 
have already mentioned, ‘ and which is projected on a scale of 
one inch and a half to a degree of latitude, the eastern coast 
of Greenland is fringed with so many islands, tliat we Iiavc no 
hesitation in saying, that C-aptain Ross never saw the coast 
from the latitude of 69° to that of 76° 30', the most northern 
part of the map. This coast indeed, w^as not traced by Sir 
Charles Giesecke higher tlian the latitude of 72° SO', although 
ho examined minutely the geological structure and mineralogi- 
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. cal productions of ail the various islands by which it is guard¬ 
ed. We conceive it, therefore, thoroughly establislic^, tliat the 
land laid down in Captain Ross’s chart, is formed by the wes¬ 
tern sides oi“ the same islands; a^jd though our evidence for this 
reaches no higher than tlje latitude of 76° 30', yet we think 
there is reason to conclude, that the new tribe <)f Es(]iumdux 
were the inhabitants of an island, and that the rest of the coast 
of Baffin’s Bay may have been bounded by islands equally 
large and numerous as those upon its eastern shores 

But though the opposite shores of Baffin’s Bay arc probably 
formed ol’ archijtelagos of islands, like the coasts of Norway 
and Corea, yet we do not tliink that there is any proliability of 
a passage being discovercil to the north of Cumberland Straits. 
Another cx})odition to the same quarter, fitted out in a similar 
manner, could do little more than C’aptain Ross lias accom¬ 
plished ; and if our Government is desirous of obtmning more 
minute information respecting tlie Arctic regions, they must send 
small vessels, with officers and men of science on board, who 
will have the resolution of wintering, as Sir Charles Giesecke 
did, among the inhabitants of these desolate regions. 

AVe must reserve for another occasion, a notice of the scien¬ 
tific results of the Arctic Expedition. Witl^ the exception of 
a few good measures of the dip and the variation of the needle, 
taken upon iee-bergs, science has received few additions from 
an enterprise, otherwise well planned, and judiciously executed, 
'^riie cause of this is too obvious to require explanation; and 
it is a mystery yet to be unravelled, and a stain yet to be re¬ 
moved from the scientific character of Britain, in the eyes of 
foreign nations, that an expedition shoidd have left our shores, 
without a naturalist on-board, without even a professional 
draughtsman, and without a man of ^general science, who could 
observe and record the interesting phenomena which Nature 
. might have lieen expected to pyesent at tlie limit of her liabi- 
table dominions -f-. 

• A very curious example of this is given by Captain Berry, in the case of 
tlie harbour of Wangeroa in New Zeahand, which escaped the penetration of Cap¬ 
tain Cook, though be was nearly a month in tlie neighbourhood. See Edinburgh 
Magazine, April 1S19, p. 301. 

+ Captaiii Snbinc, who was recommended by the Royal Soedoty to make the 
experiments with the pendulum and other instruments which were sent along with 
the Expedition at the request of that distinguishcfl body, discharged his duty to 
tlieir entire satisfaction, and with an ardour and zeal deserving of the highest praise. 




( 160 ) 


Art. XXX.—Oji flw Qimntif/j of Saline Matter in ilie Water 
c^' the North Polar Seas. Uy Andrew Fyj'e, M.D. Fellow 
of‘ the Royal College of Sy*’gi'ons of I'^lliibiirgli, and Lec¬ 
turer on Clieniistry. Coininunicatcd by the Author. 

Different slntements have been firivenof tlic quantity of 
saline matter in the waters <d’ the ocean, some chemists asserting 
that the waters taken in diiferent situations tlo not differ materi¬ 
ally ; others stating that the waters of different latitudes, and at 
different di;pths, contain different quantities of“ saline matter. 

Accordinff to Gaubius, the sea water which he examined con- 
tained 3.01 ]>er cent, of saline matter. Bouilkm, Lagrange, and 
Vogel, in their exjteriitjcnls on the waters of the English Chan¬ 
nel, of the Bav ol‘ Biscay, and of the Mediterranean, 1‘ound tlial 
the saline ingredients amounted to 3.47 per cent. Bergman states, 
that the water from the latitudes oi‘ the Canaries, contained 3.69 
j)er cent.; wliiJe, according to Dr ]\lurr.My, tlie salitie matter in 
the water of the Frith of Forth i.s only 3.03 per cent. P’rom the 
experiments of Pages, it appears that sea-wnter, })rocurcd in south 
latitude 1” 16', contained 3.5 per cent, of ^saline ingredients; in 
south latitude the quantity was 3.9 per cent.; in .south la¬ 
titude 40^ it was 4 per cent.; and in 46“, it was 4.5 pt'r cent.; 
the quantity of .saline matter gradually becoming greater on re¬ 
ceding from the equatoft 

In the walt.'rs collected in the northern latitudes by tbe same 
gentleman, the proportion of saline ingredients did not differ 
from each other, being i^i th*e different trials 4 per cent. 

From experiments which I have lately made on sea-water^ 
procured in different degrees of nori/l latitude, and from diffe¬ 
rent depths, there doc.s ntrf seem to be any njaterial difference in 
the (piantlly of .saline matter. The specimens which 1 have 
examined w'cre given to me bv Professor Jameson, liw whom 
they were collected by Captain Scx>resby in his voyages to tbe 
J^rcenland Seas, and alwj by Captain Ross ol’ Ins Majc.sty’s 
ship Isabella, during the late northern expedition. 

The experiments to ascertain the quantity of saline ingredU 
ents in the tliflerent .sjiecimcns of sea-w'ater, were performed on 
a large scale, that thei’c might he as little chance of error as pos- 
rihle. J'or tills purpo.se, ten ounces of each were dowJy evapo'- 
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l’ated;”the residue of the evaporation was then subj^ted to a 
^heat sufficient to render it dry, and weighed in tlie vessel before 
l)eing. allowed to cool, as it very quickly attractetl moiiitufc. 
For sake of brevity, I shall slate the results in a tabular form. 



(7. Lati¬ 
tude. 

Lon^tude. 

r 

Remarks. 

Specific 
gravity 
at 45“ F. 

Saline 
matter 
per cent. 

A 

HHQ 

0® 7' W, 

Blue Sea; WaSier fromiMWtface; 
transparent ^d'^lourlels. 

10274 

3.70 

T 

64*' %6' 

0® 38' E. 

Ditto, ditto, ' 

10274 

3.54 




Ditto, ditto. 

Smell of sulphuretted hydrogen, 
gave a black precipitate with the 
acetate of lead. 

10272 

3.79 

D 

69 ® 14' 

3« 0' E, 

Blue sea; water from tlie surface, 
transparent and colourless. 

10272 

3.75 

E 

F 

0 

0 

!<* 30' W. 

Sea greenish-blue ; water from 
surface; turbid ; after filtration 
slightly opaijue, 

N. B. 'fhis water was exposed 
to tlie air after being collected, by 
which part of it had evaporated. 


3.77 

10' 

50 30'E. 

Blue sea; water from the surface, 
tran«|)arent and colourless, 

10272 

3.^5 

1 

74«' S4' 

10» 0' E. 

Ditto ditto. 

10276 

3.77 

H 

74» 50' 

1 

59^ 15'W. 

Water from tlie Surface, transpa¬ 
rent and colourless, 

10263 

3.33 

I 

74050 

590 15'W. 

Wate/transparent and colourless, 
taken at the depth of 80 fathoms, 
by Sir H. Davy’s bottle; its tem¬ 
perature at the moment that it 
was drawn w^s 30^®, 

H. M. S. Isabella, 

July 18. 1818. 

10265 

3.30 



■ 

‘ f ' ’ 

Water transparent and colourless, 
ft'om SO ffitlioms deep, 

August 12. 1818. 

""" ... “ .y — ■ 

10256 

SSI 


As the label of thi? bottle was parti/ destro/ed, f not sure that thin I 9 

the esact latitude, ^ 

VOJ:,. I. xo. I. 9 . I* 
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square mile, we should then have seventy millions, in a space 
ivJiJch does not perhaps exceed a tentli part of the continent. 
I’his IS one of the largest masses, of eonnected population to be 
found in the globe; and one uhicli presents such ]K‘culiar fea- 
turcs, as to deserve ^yel/ to be studied and knonm. Its compa¬ 
rative civilization is indeed alloyed by features of deep barbarism; 
—the continual aiid iurious wars,—the absolute jx>wer of the 
chiefs, and entire slavery of the Ixidy of the pcojiJe;—in parti¬ 
cular, llie frightful extent of human sacrifices. Q^here appears, 
liowcTcr, to exist in Asbatitee At least, an anxious wish to emerge 
oiit of this condition, and to assume a higher place in the scale of 
nations; so that this region appears tooficr an advantageous field 
for die exercise of that highly laudable zeal whicl> has long 
shown itself in this country, for the improvcpnent of Africa. 

Interc.sting as these considerations are, it is not my intention 
at present to pursue them farther, hut to confine this essay to il¬ 
lustrate the information collected by itfr Jhuvdich, respecting 
the great geog^.^pjuc■al problem of the course and termination of 
the Nigel-. He found the ciqntal of A.shantcc‘ crowded with 
IMtxirish inerelumts, many of whom hail repeati'dly crossed and 
rc-erossed this river, and visited the different countries situated 
on its hanks. He collectcti thus a large mass of intelligenec', 
and arranged it with knowledge and industry, though not a1- 
v.-ays, perhaps, witli that skill, which only exixrienee in sneli 
ojKM-ations can teach. I am of opinion, that Mr Bowdich’s ma¬ 
terials afford a lair jiromise of the solution of this great ques¬ 
tion,—but not exactly in the manner that he himsell' Mijiposes. 
After die obliging manner in whicli lie has re] 7 eatedly alluded 
to my “ History of African Hiscoveriws,’^ he will not, I trust, 
su.s})ect me of any intention,to underrate his very valuable work^ 
when I shall frankly state the points in wlileh my opinion on 
this subject either agree.s w'ith or flifiers from his. 

The intelligence of Mr Bow'dich, respecting the course; of the ' 
Niger, as inferred from the rejiorts of the natives and caravan 
merchants, may Ix' thus briefly stated. The Niger, after pass¬ 
ing through die lake Dibbie, separates, near Tombm;too, into 
three branches. One, called the Gambaroo, flows northward of 
cast, through the countries of Houssa and Kassina, till it tcTini- 
imtes in the great lake of Candee or Chadee. Another, bearing 
the name of Joliba, flow^s northward to a, country called Ya- 
lioodee, which curries on a great trade with Tombuctoo. The 
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third, or main stream, under the name of Quolla, rolls south¬ 
ward of east through jCrauw, Zanifarra, Noofeo, Boussa, and 
other countries, till, after a long course, it also separates. Chie 
branch roll.s eastward, and, turning to the north, forms tlie 
EgyjMdan Nile; the other flows southwards, and, again sepiira- 
ting, jxmrs it,seif into the southern Atlantic ocean by several 
channels, of which the Congo is tlic priucipal.. 

In suggesting some modifications uj.)on this statement, it will 
be necessary to treat successively of the diflerent lines of river 
course, delineated from this report of f))e African mcrchanls. 

1. The Gnmhnroo. The existence of this river, ajid the fact 
that there are two great parallel streams, instead of one, running 
through the region cast ol‘ Tombuctoo, forms a most im]Jortanl 
and nnexpeeted accession to our knowledge of its geography 
There cannot, it should seem, be the siiialle.st doubt as to there 
being such a river; for all the merchants who give ixmtes to 
Houssa, Kassina, and other countries nortli of tlie Niger, posi¬ 
tively state, that, after having crossed the main stream of the 
Niger, they come, in ten or twelve days, to this other great 
river. But, with regard to its being a branch separe-ted from 
the Niger, and like it flowing eastward, there appear.s givater room 
for tloubt. It may be first remarked, that 4liis early and perma¬ 
nent .separation ol'a great river into two branches, i.s a phenome¬ 
non vei’V" contrary to the general anak>g 3 ' of iifiture. Without 
inquiring into the circumstances in the structure of the globe 
which render it so, it need cmly be observed, that mnong all the 
multitude of knowm rivers, therc^occurs only one authenticated 
instance, 'i’lus i.s the canal of the (’assecpiaire, connecting the 
Orinoco witlt tlie Uio Negro, which is on too small a scale, and 
under circum>tances Ux) peculiar, to 1‘orm almost any exception 
to the genera) rule. The improbalfliity i.s much incrca.sed, w1k j> 
we find the same authority representing the Gambarra it.sell' a.> 
immediately separating, and this excessively rare plK'iiomeuon 
as taking place twi<‘c wdtliiu so short a s}wa*e. 

* The fact discovered by Mr Bowdich, of De Lisle, in 1707, having delineated 
a river near Toinbuctoo, under the name “ Gainbaron on Niger,” is very curiou ■. 
The notice of such a river by D'Anville, whith lie rcfer.s to as mentioned in my 
work, exists, as he sujjposcs, only in delineation. I apprehend, however, that liie 
Gambra of Maitnol is the Gambia, which often bears tli-.it name in the okl writer:. 
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It ntay be urged, indeed, as such a sc})uratioii is not absolute^ 
ly impossible, that, if sup|X)rted b}" positive testimony, its exlv 
fence cannot be rtyected. Hut we must liei'c remark certain de¬ 
lects in tliat mode of idencc *ujx)n which Mr Bowdich pro¬ 
ceeded, so far as it is applied to ascertain tlic course and direc¬ 
tion of rivers. It ivas derived entirely from land travellers, to 
whom the directi<’u of the? stream is never an object of any im¬ 
portance. In tropical countries it is not even very observable, 
unless during the rainy season, when travelling is rarely prac¬ 
tised. 1\) a man placed at the confluence of two or more 
streams, there is even a tendency to use kmguagc directly the i-e- 
ver'^e of* the real fact; imagination natur;iHy suggcsling them 
as branches issuing from a trunk. Thus, a Jenne ii'.erchaiit, quot- 
col by the editor of Adams, ]). 107, says : “ La separation des 
deux rivieres, est une demi licue dc Gcnne, ct Genne se 
maive entre les deux rivicix's coinn\e une isle. Une de ces ri- 
vierc.s court dans Ic* Bambarra, et J’autrc va a Betoo.” These 
two rivers arc evidently the Joliba and Ba N'irnnia of Pat'k, 
which flow to Jcniie and not frovi it ; and the infortnaiiL was 
jwobably aM'are that they diil so, but was led In' the analogy 
above mentioned to use this language. Instances of similar forms 
of expression are by no means uncommon, even in Europedn 
writers. 

The mere consideration of these circumstances, setnis to ren¬ 
der it much more probable that ihcbc rivers are tributaries ftill- 
ing into the Niger, than branclics issuing out of it. There is 
not M'anting positive testimony^to the same eff'ect. The Gamba- 
roo being, according to Mr Bowdich, the river w'hicli passes 
close by Tcanbuctoo, must be Mar Zarah of Adams, who, 
though not quite positive on tlic point, yet, in opposition to his 
examiners, obstinately slated a “ preponderating belief,'" that 

this river flow'cd to t])e aoiith-Kefst*. The Gamharoo must also 

' ■ * --—■ 

• Adams’ testiinM:y has been Rtrongly controverted by statements from Amc- 
;ic.a. undertake to prove that he never could have been at Tombuctoo, (ace 

Ediftbwgh Ma(^azint for October 181H). It i.s much corrolioratcd, however, by 
.Mr Bowilich, who confirju.s the name of the river Zah iner (evidently the same as 
Alar Zarah), and the reign tif tVooIlo and Fatima or Fatnuma, as king and quech 
of Tombucloo. These names were quite unknown in Europe when Adams pave 
iM.s iestintony, so that if he never was at Tumbiictoo, he must have at least have 
bi>/l -.ome^od original inforriucion uispccting that ri»). 
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hove been viewed as the Niger by Leo, who, thougii he hod 
heard contrary rumours, professes a strong belief, derived from 
observations made during his resitlcnee at Toinbuetoo, that its 
course was westward. These testimonies and prcs’miptions 
combined, leave, I think, very little doubt ujjon the subject, 
though, till some more precise report be obtained, I do not wish 
it to be considered as absolutely certain. 

If we suppose that the Gambaroo rolls westward, and fails 
into the main stream of the Niger, w e shall obtain at once a so¬ 
lution of Jill the mysteries and contradictions which have per¬ 
plexed this branch of African geography. It appears from j\Ir 
llowdich’s statements, that Kano and Wangjira (descrilKxl to 
him under the name of Oongoroo) lie upon the norili bank of 
the Gambaroo; consequently the Gambaroo must have Ixien 
the Nile of the Negroes of the Arabians, who always represen¬ 
ted that river as flowing w'estward through tliesc countries. It 
must, as already noticed, have l>ecn the Niger ol“I..et>, represen¬ 
ted by him also as skirting the same ('(uintrics, and as flowing 
westward. From the position with regard to Kassina, it must 
have Ik'cm the river referred to as the Niger by the inlbnnauts 
oi* Mr Lucas, who described it as flowing in the same direction. 
From these eoJjected testimonies, I w'as ltd, tm a former occa¬ 
sion, to observe'^, tliat the contradictory accounts on the sub-' 
jee.i could only lie reconciled by the siip]X)sition of two rivers 
flowing through this region, one cjist and the other west; though 
he had then no data which could lead him to suspect that the 
}K>int of junction could be at or near Tombuctoo. 

2. The Joliha .—It appetu s somewhat odd, that two rivers so 
near to each other as tins and the Joliha of Park, should hear 
the same name. Witliout inquiring whether there be not, here 
some mistake, we may remark', iKf't the present river is very 
probably the Gozeii Zayr of Sidi llaniet, which, if' the Negro 
7jayr be changed U» the Moorish J?a, will have a souiul nearly 
rimilar. In that case it must flow chiefly from the west, which 
is rendered probable by other circumstances. Yahoodee, I pre¬ 
sume to he Hfxlen, a mart iu the w'cstern part, of the desert, 


Nupph'tif'nt to Ilrltfivnicn. nt!.. \i oii.a. 



168 Mr Murray on the Co^trsc of the River Niger. 

which has long carried on a groat trade with Torabuctoo in 
salt. 

3. The main stream of tlic Niger bearing, according to 
Jlowdich, the name of Qiialla. —I'his is another instance erf’ tire 
perplexing translbrmations to which words transferred from the 
Arabic language ait* liable. 1 agree v ith MrBowdich iti thinking, 
that this name of Quolla is essentially the same with Jo//, between 
which a liul-. is formed by the name of CoUe, ai)j>lictl to llic 
Niger by Do llan os. I Conour also in the opinion, tliat the A'i///«of 
Jlrov/no is }>robahly the very same name, river, and country, its 
cowrso is said to Ijo southw*ard of east, which confirms the autho- 
rllv of Siili llau’ot, who first reported that direction to Riley *, 

: iid also i'.grees w'itli llrowne. 

5! 1 ogavd to the termination of the Quolla or Niger, Mr Bow- 
viit s '.'oiiiid onlv one opinion among the merchants in Ashantoo, 
as .\fr Jackson liad found in Morrocco, and Mr Horneinan in 
Tozzan. Tliey all considered it as the same stream with the 
Egyptian Nile. Such a general concurrence, though it cannot 
iiiduce our assent to the ojnnion, seems at least a motive It' 
.state anew the grounds on which it is rejected. I would first 
remark, in addition to tlic defects already noticA-d in the testi¬ 
mony of laud travellers, their imperfect view of the conftiiuit// 
if' rivers. When, alter travelling altnig the liank ot‘ one river, 
they strike off and come to another running in the wnne line, 
.and perhaps the same <Uree,tion. they are exceedingly apt, with¬ 
out farther evidence, to consider Ixith as one and the same, 
tieiice the extreme <liffic uUy which Europeans long loiind in dis. 
tinguishing between the Senegal anti Niger, though runniug in 
opposite directions, merely on account .of their proximity, and 
forming apjiarently jJart of tlie same line. In several roiitci? 
collc'ctetl by Mr Bowdich himself, the Niger is represented as 
llowing along the frontier of Foota Jailo and Foota Jorra, 
which that the Faleme, tlic Senegal, and even the Gam¬ 

bia li^ been ilewed as branches of it. The report of a land- 

11 u likewise cuncuis iis to its finally taking a southern direction. Mr Bow- 
dieli dill not hear ol Wassunah; but African names undergo so many transfor- 
jinationa, that much iiniTortancc can nut be attached to this cireumstHnee. Okar 
'ii'c. or Osaiirra, might have iinderguno such a chansre. 
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traveller, therefore, as to the course; of any river, unless so lar 
as he has actually crossed or coasted along it, is to he consider¬ 
ed a mere speculation, or rumour, till it is anilirnied by farther 
evident. Now, it appears by’Mr Bowdich’s routes, that tlie 
mercliants are not at all in the habit of travelling along the wn- 
tiiiuous line of this supposed river. They strike off as it ap¬ 
proaches the Caudee Lake, and travel through Bcghermc, 
Darfoor, and Wadey towards Sennaar. Thus leaving the 
Niger flowing eastward, and coming, after a considerable inter¬ 
val, to the Bahr-el-Abiad, flowing also eastward, tlieir imagina¬ 
tion is very naturally led to unite these two streams, tliough 
separate, into one. 

In opposition to the reports, or move properly oj/mious of 
persons living 1000 or 1500 miles from the sjwt, may be placed 
the testimony of Brtn\ne, an active and intelligent iiujiiirer, 
who resided for six months in the capital of Darl()or, ab(jut f’UO 
miles from the line which the Niger must f(»liow in making this 
supposed juuetion. lie heard nothing of it, liowevcr, bul, on 
the contrarv, receivcdaparlicular account of iheoriginofllieBaltr- 
ol-Abiad, as derived from a number of torrents descending from 
the Mountains of the Mcx>n. This jtcrfoctly agrees with the de- 
hneatu/ii ol'Ptolemy,who, though not perhajTis neaj er tlianlsgvpt, 
resided constantly in that country, and wa.s habitually occupied 
in geographical incpiiries. 1'hese two tcstiiTionies, therefore, deci¬ 


dedly outweigh those of the merchauts in tlie western extremity 
of Africa. 'J’he truth is, however, when ive come to any precise 
statements on ihc^part of the laty.'r, they are I’ound to be com¬ 
pletely at variance with the inference which tl'oy have deduced 
from them. A ]Moorish,merchaut, indeed, assured Mr Jackson, 
that he, with a party of liis friends, made a voyage by water 
along the Nile from Jenne to (Vflro; but, he added, that in 
several jilaces they foimd its channel almost dry, and were obliged 
to carry tlie boats over land. TIuto arc certainly some rare m- 
k.tances where u river iiiav continue to flow without receiiing 

tt 

accessions, and may even su.stain Some diminution. But that a 
stream so mighty as that which is universally described to flow 
through the heart of interior Africa, should dwindle intg so 
paltry a brook, as not to float a catioe ihtU can be cju'ricd on 


jt’icffs backs, i- v.liat no nic I can be '-!) 


t rcduh'us 


as tOi 
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imagine. A person of credit iUso assured Mr Hornemau, tliat 
the communication of the Niger and the Nile is ‘ very little, 
unless in the rainy season.” This evidently gives up the iden¬ 
tity of the two rivers, and implies merely some small connectfhg 
cut, like tliat of the Cassiquaire. This is no doubt possible, 
though I think not probable, considering the rarity of the occur¬ 
rence, and the niounlainous character of the country described 
by llrowne, to intervene l)etAvoeu IJarfoor and the sources of the 
Bahr-el-Abiad. 


Tlii.s hypothesis being disposed of, and there beitig no men¬ 
tion of any gnjiit lake or inland sea upon tin? <“oLirse of tlie 
Quolla, there ap])ears no alternative but that of its distijarge iti- 
lo the southern Atlantic. this subject the Ashantec mer¬ 

chants had nodilng to say ; hut Mr Bowdlcii having resided lor 
some months at Gab<H)n, obtained sojue im]>ortaut information 
res})ecting the river.s of that part ol’ Atrica. 'I’he natiA os men¬ 
tioned tlie Wola., as a river considerably to the north of their 
country, as the greatest river in tlie world, Jour or five miles 
Avide, and flowing to the eastward, '^fhere CiUi .seemingly b.e no 
doubt as to this being the s;ime river caiiled by the IMooi s Quolla. 
Another river, ctdled the Ogtxiaway, was jiJso deserilnxl as 
communicating with the Wolla, and then rolling southwards 
through the interior. After pursuing a long and w'inding course 
thrt)iigh vast savannahs, it was said to separate into two branches, 
the largest of which formed the main stream of the C'ongo, 
while the smaller one discharged itself into the ocean at Cape 
Lopez. This would form certainly a very large Delta, whicli 
coAild, hoAvever, be less wondered at, as the river, jirevious to 
separation, Avould have held a longer course than any other 
perhaps in the world. Tile Gaboon and Danger form two other 
estuaries, the origin of whitfli is uuknoAvn, and Avhich may posfe- 
sibly fr)rm part of the same great Delta. Mucli in short re¬ 
mains to be cleared up; but, upon the A\’hole, the probability 
seems very strong, that this celebrated stream must find its way 
by more than one channel into the southern Atlantic. 
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Art. XXXII.— Notice concerning David Gilbert Tatc^ a lad 
horn Deaf and Blind, in the Shetland Islands. By Samuel 
Hibbert, M. D. M. W. S., and Corresponding Member of 
the Pliilosophical Society of Manchester, &e. Contained in a 
lAJtter to Professor Jameson. 

Dear Sir, 

D UllING a mineralogical excursion in the course of last 
summer, whilst I was c‘nj»aged in examining the Island of Fet- 
lar, situated to the north-east of the Shetland group, I there 
learnt the existence of an adult born deal and blind. Upon 
this information, I hastened to pay a ^i^it to so reinarliable an 
objc'ct, the knowledge. oi‘ whom seems not to have extended 
beyond the insnhited place of his nativity, where he has diTigged 
on an unnoticed existence lor il5 vears. On my return to 

m * 

lidinburgh, the history of this uul<)rtonate bc-ing having exci¬ 
ted much interest among those to whom it has ])eeTi eonimuni- 
cated, I now take the opjiorlunity, in eonformity with your re- 
cjucst, ol' Inmisliing you with some of tlie most remarkable 
features of the case, regretting at the same time, that my en¬ 
gagements have hitherto jjrccluded me frouk publishing a more 
hnishod statement of it. This I shall atte mpt in my first mo¬ 
ments of leisure; in the mean time, I shall be happy if the 
short notice now submitted to you, wHl prove acceptable. 

I must, at the same time, oiler a c^iulion against the expecta¬ 
tion of a case equalling in interest that of James Mitchell. The 
object of this notice, in addition to tlic Icjss of certain organs 
of sensation, appears to add that o{‘ his powers of comprehen¬ 
sion. The observer, though shrinking from an involuntary as¬ 
sociation of the name of man, with that of any earthly creature 
which may exhibit no emotions beyond those which are jiro- 
duccxl by mere natural appetite, is still iiicajiable of withhold¬ 
ing the confession, that, iti an exclusion from all .s{>ur.i', in a 
deprivation of sight and intellect, this uiiforlunatc' object has 
an existence in no degree advanced above that of a race of ani¬ 
mals occupying the low'cst scale of creation. 

David Gilbert Tate is the name of tliis singularly destitute 
being. JB* is said to b(' twenty-five ^ j'ars of age. His parents 
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^’e in very indlijjeut circumstances. Alnmi two years previous¬ 
ly to tbe birth of' this yt)uth, <h(‘\ iiail a (l;»n‘;litcr, who, from 
her inlam Y, {lis]j]aye(l every ^vlH})U)lll ol' IdiolisJii. There was 
lliaL lorj)or ol tlie mental faeiDties wbieii is denoted by an in- 
<l(K;ility ot‘ apprelien.Mon, and an artieulaUim vvhieh couhl not 
be leiidereil suhseivient to tlie inirposes nl‘ speecli. Sonn‘ lime 
after her i)>>-tb slie btrame blind. Slie still live.s, and is tweiily- 
sevi’it y a) of 

Ab-Mi yai - aflorM’ards, was born David Gilbert Tale, 
d.fe •- ■ imil.ir to those ol bis sister (irate 'fate, 
hut ;,ndi:i^ d>en! the uaiit of sij^hl and hearing-. It may he 
I'emai I'cd. that the niothtr <»!' Tate has IiimI ei^'ht otliei" ehd- 
dreii, V.ho niaol!' tetl none ol the delects which, eoiijoined in 
oo. isxrltMi. rentier his case''t) sinmdar 

Ol! M!'.. ii'i), in compan\ will) .IMr Nicholson of Lochend, and 
i aptain AI-f)erii;i i, (t\v«j i;’eiitlemen to whose iio.spilahJe kind- 
Ovss m .Shetland I am mneh indebted,) to tlie mi.serable Iiovel 
occu})ied !)v liie 'J’ales, one of the tvorst in the i.sland, tlie la¬ 
mentable objecl of our vi^n (irst arrested our attention. He was 
e e.niilistf hlmMlf by a lire, tM-eiijivin**' the eentri- ol' the Imt, in 
a ]>'osture not u.ilike that wine!! is described a- pecoliar to the 
Mtjoi's; that i . bhAvas not a.etMrd!v Mated, bol hveined aujst 
n e.'^e. with ills chin oeeasionally restiu;.;' i!})on his knees, whilst 
So-, weiayiathv'ivdupto the truiiL ’'f'lu* rtleimin! was 

mneh j!!-o»i ndcd. '{’lie litml)ar and dorsal ver1t'hr;e aj^praictl to 
b<‘i-<il tiirtMl bn! whether or not tins was the cH'ect of 
tliM'ase, t-f raclun^. or Atajjan haiiitua! po-sition of the trunk, 
\.i "til v-as is iii in'.'A'.artis eijualiy with the sterimni, I etadd not 
!cce i> It A., liowi ver, a matter of {peat surprise, to had that 
lie jiosi,son A\..s maintained in his _£i,iiit, and to learn from the 
s:i->tlief. that no alls inpts liad been made to te.aeh him to walk 

a 

oieci Tile patvnis ol' David had, from his liirlh, re<rarded him 
in the liop.-les.i ii^ht of a forlofn erealiire, whase peculiarly be¬ 
reft lot no tuition eould ameliorate. Conseijuenlly, if wo could 
be assured, that disx'ase had not induced the position of the 
b'ody alluded to, it might }X)ssibJy alford a rejily to the question, 
Aiiiellicr die erect attitude i.s tlie naturid or acquired jKjsition of 
loan. 

'i'o David Tate, the erect attitude was certainly not habitu- 
•'i. ai!(! w hen i::di!ccJ bv ceervion, was maintained vA-iih verv 
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uneasy feelings, whilst its continuance iriel with his most detei- 
inined resistance. In Jiis person, David 'I'ait.- shewed much 
emaciation and Icchie iruis(‘ular j:)owers, little Incliiu-d, perhaps 
from the mcwle in which he was hrou^ht ii]), to exposure in the 
ikpvAi air, chiisintf most fVe<picnl]y to remain in the house, in a 
])l;u’e luarest to the lire When comjtelled to assume an erect 
position, an <ipportnnity was afforded of“ remarking his geneva! 
physiognomy. Hi.s coimlcnance certainly appeared vt'ry idio* 
tic. Ills lon'h(>ad, which in the lower part prmruded, wjis it) 
the iipjter part retretiting, ivhilst the oeciput a}»pcared rather 
flattened. His v\h<)]e hedc stented eniaciatcd. His chin was 
Vt'ry prominetii. His nioiilh was n-markaliK wnie IIi.s nose 
very sharp. He was almost in a state ol' mjdn\, never having 
heen aceusioiticd to v.ear more than .a coarM' hlanket, slightly 
tied round him, so as cltielK to cover Ins hack 'Kite })Uj)il of 
till' eves shi'wcd the pilehy black and diiatt ti .ipiiearance cha¬ 
racteristic oJ' amanrosi'-, and the iris did mn conlr.'iet or tlilate 
upon the sudden a})]»healion t)r uithdrau mg of a (.■mdlt 

AV'lieii first observed, David had no soii-^Ihle oltjeet wjfhlii 
his <',rasp. It was then mrlous to observe the inuumerahU* 
inu.seuiar contractions ot‘h;s llngt'rs, and the vclotitv witfi which 
their motion-, were eveeuled, to prodmv a rapid iiiang(' (*1‘ po 
sltloif. slu-wsng fi'om vvliat a sim[)!e origin, hc'ing neither mon 
nor li'ss than tln' sttiitary iircunistauei-ot varied i'iuscii!:u‘ci'r*.- 
1ractn>n, exerted in parts of the body In'si ealculated to pro. 
diiei' llie ('Heel, that the enjoviiU nts of tins mdividi:;il vn ic 
rivrd. Mc'taphysiciaiis mat lefersli our enioymt nt--oi' ii eli, 
as ofans othcT sensv.-, t«.» tlie s.-n.a’ sourei- ot vai ed jiositioi., hu: 
it IS (Uilv in such an individual as David, whciv these arc uu- 

m/ 

mixed with molive.s of action, arising- Irom .'Uiv other organs of 
sensation, <*xccpt occasionaliv those v>t'.sineli or i-isle, that s))ecufa 
tions on the ahstriict sources ol tacluai jiic/ssure may lu conlir!': 
od. It was of' Impovtaricc to asi-ertaiii, in the ne xt place, .'h. t 
o]>jects, by lieiug opposed lo, and eonsecjuentlv resj-.iing' the 
mu.seular contractions of his fingers, (which is^ill ui-mt'an, when 
we speak of objects of touch,) ajipeared lo afhird the highest 
gratifleation. 'J'lie answer given by the inotlier, when a (]t*ie- 
istion to this effect was put to her ivlatlng to her son, was In the 
inghe.si de«,p*ec satisfactory. It afforded the most direct j»roof ol' 
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the law to which oiir pleasures are subject. That there may 
be a continuation of pleasurable sensations, it is necessary that 
the causes of them should be continually varied. The most 
beautiful landscapes, or the most ex(|uisite monuments of art, 
when long opposed to vision, i(jse all their captivating power. 
Applying diis principle, therefore, to the case of David Tate, 
and conceiving it highly possible, that the abstract causes of 
pleasurable sensations in touch, might in this individual be ex¬ 
emplified, the substance t)f the answer given by the parent to 
tJic question, “ What did the boy like best to handle 'f' which 
was, “ Each thing that he can alter the shape of,” conjprehend- 
cd all that might have been anticipated. The above was her 
direct reply. She at the same time referred to the flexible sub¬ 
stances in the cottage, as to woollen and linen clothes, materi¬ 
als of cotton, or to straw. I'hose were the objects the form 
of which he could change, and which consequently yielded the 
greatest sum of enjoyment. 

At the same time, when various objects w'ere presented to 
him, he preferred .smooth surfaces to those whicli w ere uneven 
or rough. Of the latter description, the outside of the tetuket- 
tle, coated with stx)ty matter, w'as parLtculoify disagreeable to 
him. ^ 

Upon first hearing of this youth, 1 naturally expected tliat 
his sense of odorous substances would bt) pre-eminently .'icute. 
In this expectation I was disappointed. There was no evi¬ 
dence of this acuteness when I w'as jjresent; nor from the repre¬ 
sentation of his ])arents, ami I inclined to think that it was ever 
exhibited, '^riie question then is, If the sense was bluntc'd or 
mispended ? It certainly, from my own observations, and the 
inquiries which I made, did not seem to be obliterated. It is 
therefore very probable, that the circumstance of his idiotism, 
(to the use of which word I attach no other meaning, than that 
the law by w’hich ideas ai'e associated in his mind, is, from an or- 
garlic derangement, comparatively ineflecriTe,)niay have prevent¬ 
ed the particulai' exertions of this organ. I paid a second visit to 
David Tate, for the purpose of satisfying myself upon the state 
of this instrument of sensation, by the application of various sul>- 
stances to his nostrils; but unfortunately for my purpose, the 
day on which I returned to the hovel, happened to be the time 
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of his repose, when his parents were naturally very unwilhng 
tliat he should lie disturbed. 

It may be here noticed, that David’s interval of time set apart 
for sleep, is never regular; it is very indeterminate in length, 
and consequently it may so happen, tliat either the day or the 
niglit may constitute his hours of vigilance. This circumstance 
affords an additional proof, how little David’s habits have been 
under the control of proper tuition. 

The sense of taste has, from the scanty means of David 
Tate’s parents, liacl little opptwtunity of being gratified by varied 
objects. All I could leant on this subject was, that, in prefe¬ 
rence to fish, ho chiefly lives on meal pottage. He is always 
fell by his mother with a spoon. 

Pauca de appetitu venereo in hoc adolesccnte manifesto rcs- 
tant. llanc ciiim qua^slioncm, vir illustrissiinus Dugaldus 
Stewart, in Jacobo Mitchell, sic defendit: “ Neque inutile fo- 
ret, neque ab hone.stissima sapieutia alienum, novisse quo mo- 
do hie miserandus, jam puber factus, sc habuerit quoad ad res 
venereas.” Davidis Tate serniuudum corpus banc propension- 
em dttegendi facidtates quidem copiosissimas prsestat. Geni¬ 
talia i]).su solito amphora videbantui:. Mater ejiis (nara pater 
piscatu occiipatus douio longe abfiiit) mihl ad rogala respon- 
derc parum haesitavit. In momoriam revix-andura est, Davi- 
dem semper in casula; arcam suo mure scderc assuetum esse. 
Smpe idco evenit, ut crura muliercularum familiaritQr domum 
invisentium, pueri^ omnia contrectantis, digitis occun*erent. Ta- 
libus igilur exemplis, mater coi^itctur se .sae])ius admiratam 
esse, qua cupiditate manus ejus muliobribus cruribus adhsere- 
rent, et quanta maxima veleritate, per summam omnem cutem 
baud vestinientis earundem contectam, tactuique ideo subjec- 
tam, digit! aberrarent. Interea in miseri corpore, nola; veneris 
mare desiderata; (scilicet priapismus) in oculos parentis vel ad- 
stantium sese mauifestas dareift. Hac autem res naturara ap- 
peiitus venerei insitam dare coniprobarc viderentur. 

Oporteat quoque hoc in loco adjicere, ut in dejectionibus 
alvi vel vesicae, nullo pudoris sensu hie miserandus cohibeatur; 
neque unquam his excemendis locum idoneum ut seligeret do- 
ceri potuit. 
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David's intonations of voice, wliich I only heard when hit? 
painful feelings were intended to be expressed at the erect posi¬ 
tion in which he was placed, were somewhat remarkable. They 
were highly melodious, being uttered in almo-st every key; and if 
music, as some philosophers state, be the natural language of 
{)assioh, this idea was perhaps never better illustrated by exam¬ 
ple, than in the case of this untaught youth. 

I Ijave, lastly, to say a few words on the mental faculties of 
David Tate. Here, however, they must be in relation to the 
simple question respecting Uie generation oi‘ideas in the mind, 
produced after the causes wliich have excited sensations are with¬ 
drawn, and the state of effectiveness in the law by which itleas 
are associated. The evidence touching the law of ideal aswxia- 
tion or menitwy, as existing in llie mind of this unfortunate 
youth, comprehends a few of tlie most sinqile events. Pre¬ 
viously to receiving food, his mother taps liis hand with a spoon, 
which is recognised by the poor object, as a signal that she is 
preparing to satisfy his hunger. In an instant, therefore, the 
hands of David are extended to receive the bason, in whitfi is 
contained his jxittage. I'he existence of memory, or of hn as¬ 
sociation of ideas, is, in the next place, proved by the attachment 
wliich he is said to'express towards his motlier, who constantly 
feeds him. • Tliis is denoted by a restlessness, when he cannot, by 
feeling every object around him, detect her presence'; her ma¬ 
ternal offifes of kindness, arc also preferred before those eif any 
other indmduah 

1 have already alluded to.tlie idiotisra of the sister of David 
Tate. There is reason to believe, that the brother is in a si¬ 
milar situation, though such a state of fatuity is difficult to lie 
})roved in an individual possessing so few avenues, by which ex¬ 
ternals objects can be conveyed to the mind. 

These are the leading circumstances in the case of David 
Tate. I have now^ only to apologize for the hasty sketch which 
I have draw'll up, but which I intend to perfect in the first op¬ 
portunity of leisure afforded to me. The limited time I cxmld 
conveniently detacli from other avocations in Shetland, for the 
pi'irposc of visiting this remarkable youth, must be a further 
apology f<ir any defieicncv in the history now rendered to you. 
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I can, however, only add, that as doubtless there are many 
more circumstances iipoa wliich the philosoj)l\lcjil enquirer may 
wish to be satisfied respecting tlie haliiis of Dii\ id Tate, I shall 
be happy to communicate an/ inlbrniation respecting the me¬ 
dium through which his queries may be best auswered.—-I am, 
&e. 

EjuiNBriiGH, 11819. 


XXXIII. Proofs that the Beaver rc'w fyrmcrly a native if 
Scotlawi^ including an account of some Fossil Remains of that 
animal found in Perthshire and Berwickshire. By Patrick 
Nejll, F. K. S. Ed. A. 8. & Sec. W. S. Communicated 
by the Aulhor*. 


J. T has generally been believed, and probably not without rea- 
Mun, that the beaver ((’astor Fiber, Lin.) w'as once iiidigcaious to 
iliflercnt parts ol‘ Britain, particularly Wales and Scotland, i 
shall fir«! notice the evidence of tlie existence, in former times, 
ol' the beaver in Wales; for, in this way, cis will presently aj>- 
pear, some light may be thrown oij the question of its ha\ing 
likewise been one of the native quadrupeds*of Scotland. 

The earliest written authority on this subject wiUr which I 
am acquainted, is contained in a remarkable document of the 
9th century, whicli has been fortunately preserved and publish¬ 
ed,—the Laws of Howel the Good f. In Book iii. § 11, Ik', 
where the prices of furs are rcgul«iled. 

The ^Marten’s skin is v alued at.24 d. 

The Otter’s (Ddyfrgi or Lutra) at.12 d. 

'I'he Beaver’s (Llosdlydaii or Castor) at no less than 120 d. 
or at five times the price of the marten’s fur, and ten times the 
price of the oiler’.s. From these brief entries, 1 think wc are 
entitled to conclude, 1. That the beaver (by the legislator dis¬ 
tinguished by the descriptb e ajid appropriate title o/‘ Llnsdlydan 
or broad-taili and, as it were, contrasted with the ddy/r^i, wa- 


• This paper nau read brfprc the Wernerian Natiir;.! History Sotioty the 
1st of May 1819. 

^ I.c^es Walliere bj Dr Wolton. 
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ter-dog or otter,) was then Imnted in Wales for the sake of 
flir : 2. That this skin was held in high estimation ; and, 3. That 
the beaver had already, before the close of the 9th century, be¬ 
come a scarce animal in this coutitry. 

The next authority which has come to my knowledge, is con¬ 
tained in the “ Itinerariuin Cambria*” of Sylvester Giraldus de 
Barri. This writer, it may be rcmarkctl, made his journey into 
Wales, towards the end of tlie 12th century, or about 300 years 
after the date of the laws of Hy wel Bha, as the attendant of no 
less a persoHage than Baldwin, Archbishop of Canterbury, whose 
zeal led him personally to excite the Welchmen to join in the 
projected crusades. In such company, and on such an errand, 
^firaklus niu.st have had ample opportunities of intercoiirse with 
the best informed people of the districts through which he pass¬ 
ed ; and that he was inclined to bo an observer of nature, is 
proved by the single fact, that when he arrives on the confines 
of the river 'i'eivi in Cardiganshire, ho immediately seems to 
lorget the object (»f his mission, makes a long digression tm the 
natural history of the beaver, and enlarges, with evident satis¬ 
faction, 0)1 the habits of that singular animal. Altliough he re¬ 
hearses stime of the expltxled fables of the ancients, yet other 
parts of his accoiUit are very accurate, and may be consid^i'- 
cd as bearing the marks of a description made from actual ob¬ 
servation. lie mentions, for instance, that, in the course (.»i' 
lime, the habitations of the beavers assume the appearance of a 
grove of willow trees, rude and natural without, hut artfully 
constructed w^ithiii;—that the heaver has four teeth (Inei.sores), 
twt) above and two below, which cut like a carpenter’s axe;— 
and that it lias a broad short tail, thick like the palm of the 
hand, which it uses as a rudder in swimming. In the simple 
and bold language of* a nfan who knew tlie truth of what he 
w'as writing, lie says of the Teivi, “ Inter vtniversos Cambria* 
.sen etiam I^loegria; fluvios, solus hie castores habetand adds, 
“ In Albania quippo, ut fertur, fluvio similiter unico habentur, 
sod rari AVe may perhaps infer from this cautious mode of 
t>xpre.ssion, that the author intended to contrast the nature of 
lii% evidence, and to intimate, that the fact previously mentiun- 

* Itin. Camb. lib. il. cap. 3. 
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depended on surer grounds, or on his own observation. But 
the very cautiousness of the langufige in which tlie report r^a* 
tive to Albania is repeated, ought tt) increase our reliance on its 
.'luthenticily. It would appear, therefore, that in the 12th cen¬ 
tury, the beaver still {‘xistetl in Se<»tland, but was then a scarce 
uiiiin.'iJ. 

The fir,->t ol* tlie native to|)ograpl)ers and historians of Scot¬ 
land whose works assuiuod a printed form, and have come down 
to us, is Hector H(K*tIiiiis, who wrote his Description and History 
about {300 years alter tlie time {)f Giraldus, or towards the end 
of the 35th century. After describing the dimensions of Loch 
Ness, he says, “ Ad lacus latera, propter ingenta ncinora fe- 
rariiui iiigens eo])ia est, eervorum, ecpiorinn hidomitorurn, ca- 
preolorum ; atl haec, njarterella?, tin inn' ul Milgo vocantur, 
vulpes, rrnistehe, Jibrl lutr;e(]ue, incomparahilc nunnro, tjuo- 
riim tergora exterm gentes ad luxuin immeiiso preth) coi'rnunt*.'^ 
Here the Jihrt are enumerated with such perfect confidence 
iinumg the other (juadrupeds whoso tins were in retjuest for ex¬ 
portation, that we may seem fastidious as to eviilenee, if weliesi- 
tiite to admit that beavers w'ere stiil to H* found at lioch Ness, 
in the time of the anlhor. ]5ut the il|.'oinparal)le nu)nbers,'” 
and “ immense ])riees,'’' of IJoethins^, are phjascs which may wei! 
rUigger «)ur belief; and they form a singulai- contrast with the 
single ri\er’'' and “ raiity"’ mentioned by Cjiraidus three cen- 
luries be! ore. 


It may further be remarked, that Bellenden, in the transla¬ 
tion of Boethius which ho uudcriook (probably about the year 
1536) at the request of King fTan^^s N’., w liile lie omits the cervi, 
mpreoli,, ami even the lutru\ mentions hcvvrs without tlie slight¬ 
est hesitation. His woills are; ‘‘ Alony wykl hors, and amang 
yamc ar mt>ny niurtrikis (pine-niai'tens), bevers, quhitredis 
(weazels), anti loddis (foxes), the furringis and skynnis of 
ihayme are coft (bought) witii^reat price amang unct^uth (fo¬ 
reign) merchandis •f.'” It must he confessed, however, that the 
carelessness and l(K>senoss of the translation, as evinced by the 


very passage in question, greatly detract from the conclusivc- 
itess of Belleuden'’s testimony; for it seems at least fully as pro¬ 
bable that there w^ere fjdlow'-decr and roes in the forests of Ltx:h 


o 


* Boethius, iicot. Hist. 


licllcnden, Croniklis of Scotland. 
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Ness, as that there were wild horses there; aiid it admits of no 
doubt whatever, that otters were then to be found on the banks 
df thfe lake, for they arc so to this day. 

In the Statistical Account of Scotland, it may be noticed, no 
mention is made of any trace ol’ the remains of these animals 
having ever occurred in the neighbourhood of Loch Ness. What 
is more remarkable, in the extensive excavations along the line 
of the Caledonian Canal, from Inverness to Corpach, and in 
the course of deepening, by means of a powerful dredging-ma¬ 
chine, the bed of Loch Dochfour, no bones of the beaver, nor 
indeed of any other quadruped, have occurred. With the ex¬ 
ception of marine shells in the alluvial land next to the sea, the 
only organic remains hitherto found, have belonged to the ve¬ 
getable kingdom, and have consisted chiefly of filbert n\its and 
trunks of oak trees. I state this on the authority of one of the 
resident engineers, who adds, that ever since the commencement 
of this national undertaking, all the sub-contractors and over¬ 
seers have been enjoined to preserve any organic reniaijis, espe- 
caally skeletons, which should occur in the progress of the wwk. 

The accuracy both of Boece and of Bellenden seems to be 
Wrongly impugned by this important fact, that no mention 
of beavers occurs ii^ any of the public records of Scotland 
now extant. In an act dated J une 1424, c. 22. “ Of the 
custome of fiirringis,” raertricks (martens), fowmartes (fxsle- 
cats), otters and tods (foxes), arc specified, but not a word ia 
said of beavers, although these, had they existed, must have 
been the most valuable of all, not only for their furs, but for 
the substance called castor, (fdiind in the inguinal glands of the 
animal), which in those days still retained some share of its an¬ 
cient repute as a medicine. As it is pretty plain from their wri¬ 
tings, that neither the histori 4 >graplicr nor his translator had the 
slightest claim to the character of being naturalists, and as both 
give abundant protjfs of their na^tionality, in boasting beyond 
measure of the products of their country, it may be considered 
as not improbable that the beaver was extinct in Scotland be¬ 
fore their time, although the tradition regarding its existence in 
former days was then so strong and general, as to lead them to 
enumerate it without hesitation among the wild animals of the 
•ountryin, the same way as the capercailzie, or cock of the 
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wood, itiay still be found marked, in some popular books, 
native of the Scottish Highlands, although a century has eliq^Md 
since it ceased to be heard in Qur pine forests. 

Sir Robert Sibbald doei^ not, on this topic, show any of that 
precision, and zeal for inquiry, which characterize many other 
parts of his writings. He contents himself with referring to 
Boece, in proof of the beaver having formerly been found in 
Scotland, and adds, with seeming indifference, “ An nunc re- 
periatur nescio It should however be remembered, as a 
partial justi^cation of this ^parent remissness, that, at the pe¬ 
riod in which he wrote, the upjTcr or western parts of the coun¬ 
ties of Aberdeen and Inverness, the reputed haunts of the bea¬ 
ver, were difficult of access to a degree now scarcely to be con¬ 
ceived. An enlightened Legislature and Government, by libe¬ 
rally promoting the formation of commodious roads in almost 
every direction through the Highlands, have converted into a 
safe and easy tour of a fortnight, what w'ould, in Sibbald’s time, 
have been regarded as a kind of sunimcr’s journey, fraught with 
no little daiiLfer. 

No modern wrifer on ihe natural history of Scotland, seems 
to have examined the subject. Th^ late 1!!^ Walker, Professor 
of Natural History in the University of Edinburgh, in his 
“ Mammalia Scotiea -f,” merely states, that beavers formerly 
existed in this country, but are now wholly extinct, and makes 
an allusion to the passage already q..ioted from Ghaldus. In 
his lectures, however, the Doctor used to mention, that the 
Scots Highlanders still retain, tradition, a peculiar Gaelic 
name for the animal. 

In order to satisfy ntysclf with regard to the value of this 
traditionary evidence, I ajiplied t (4 tlie venerable and learned 
Dr Stuart of Luss,—a gentleman distinguished both as a natu¬ 
ralist and a Celtic scholar,—who was the friend and fellow'-tra- 
veller of Pennant and of Lightfoot in their principal excursions 
through Scotland, and who has devoted a great part of his 
life to the laborious and important task of translating tJie Sa- 


* Scotia Pars 11. lib. iii. p. 10. 

t Posthumous Essays on Natural Ilislcrry, Pvo. p. 490. editfd by'Mr^ 
•Charics Stewart. 
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cred Scriptures into the fiaelic language. Prom him I received 
a confirmation of Dr ^Y^lkel^s .statemeni, that the ancient Gaelic 
name of tlie beaver is still kii(nj;n to the Ilighlauclers in the re¬ 
mote tvesleni districts ol‘Scotland. The name (says the Doc¬ 
tor) is Lo.'ilcaihan., derixeci from / 0 . 9 , the tail, point or end of a 
thing, and Iraflmn^ hi’oad; or, Jhibhran ludcnlhan, the broad¬ 
tailed ottei." I'he slijiilarity between this Gaelic, nume, handed 
down by tradition to tlse 19lb eentnr\', and the Welsh name 
(Llosdlydan) recorded in the liCges Walllcje ol’the 9th eentnry, 
is very striking; the etymology tyl* the names is evidently tlu' 
same; and indeed they inriv be regardi'd as identical *. Dr 
Stuart .adds, that he recollei'ts to liave heard of a tradition a- 
jnong the Highlanders, whlcli he thinks is jwobahly still ipresca v- 
cd in the eonntrv, that the “ beftver oi' hroad-lailed t)tler oncx* 
abounded in Loehaber.'” 

I h.ave now to state, that, the c^■ldenee, written and Iradition- 
iiry, whicli has just been detailed, tending to show that beavers 
formerly inhabited Seolland, has received the most ample con¬ 
firmation, from the occurrence of unaltered fossd remains ol'the 
animal on t^^o t>eeasions; first in a eonnly to the north, and 
next in a county to^the soifth of the Forth. 

The first instance I have to mention,occurred iiole.s.-j than tliirt y 
years ago, but has not hitherto been noticed in any publication. 
From an entry in tlie minutes of the Society of Anticpiaric'S oi‘ 
Scotland, dated iGth December 17SS, ita])pears, that “Dr I^ar- 
quharson presented to the Society tlie fossil skeieton ol' the* head 
and one of the haunch-bones V)f a bc'aver.'”' 4'hese bones are still 
preserved in the Museum of the Society; and I Avas allowed to 
examine them, and compare tlieni with others. -The back part 
of tJie eraniinn Is gone; an^l the zvgoniatic arch of the left orbit 
is shattered ; a part of one side of the lower jaw^-bone is likewise 
broken; of tlie incisores, only some remains of those of the 
lower jaw now exist. What is called the haunch-lx)ne, Is the 
left; os iiinominaluni of the ])clvis; it is quite entire. 1 have not 

• It is rather a. poz/ling riicum.stance, that, in the I’oeiQB of Ossian, no 
mcfition should (;('nir of the hiukatfiany au aniinul whose manners must have 
..truck with admiration a rude people, and whose fur most have been invaluable in 
Ihc <•)'&> of the Finqralian horoc-s inul thnr ladio-i. 
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had an opportunity of comparing it with the same bone in an- 
otlier beaver; for Edinburgh does not at present afford a com¬ 
plete skeleton of this animal. But I eomj)aiod it witli the cor¬ 
responding bone in the otter, tlic badger, and the fox, as the wild 
quadrupeds most likely, to have occurred in 1‘ertlislnre ; and am 
satisfied that it had not belonged to any of tliese. The pelvis of the 
beaver is more elongated; this os innominatum is almost Iwiec 
the length of the same bone in a full grown oiler; and the fora¬ 
men thyroideum is very large, even in proportion to tht* bone 
itself. All the bones are dyed of a deep chocolate colour. 
From the state of the sutures of the cranium, and from tlie 
size of the bones of the. nose, which arc c:<anplete, this animal 
appears tx) have been of full growth, but not aged. 

On aj)plying to Dr Fart|uharson, I had the satisfaction to learn, 
that these were really the remains ol‘ a Culcdimhm beavcT, having 
been dug uy) in the j)arish of Kinloeh in l*crtlishirc, near the 
foot of tlie Gramynan Alcmntains. The J..och of INlarlee, on the 
j)roj)erty ol‘ Mr I-'afcjuliarson of Invercauld, is tlic* last or lowest 
of a series of small lakes, extending almost from Diinkeld to 
Blairgowrie, nearly in the direction of the high road betw een these* 
jtlaccs. 'J^his Icnh had bc'cn partis; drained, for the sake of the 
rich stores of marl it contained, wltlcli In shine yikues Avas found 
in a layer almost twenty feet in thickness. In one of the marl- 
pits on tlie margin of tins loch, under a covering of peat¬ 
moss betwc'on five and six feet thick, the beaver’s skeleton was 
discovered. The* hones already mentioned, being the firmest and 
most perfect, were savx'd by the A^orknien ; and being accidental¬ 
ly seen by Dr Farijuharson, were carried by him to Edinburgh, 
and presented, as alreac^y numtioned, to the Antiejuarian Society. 

In a neighbouring marl-pit, a jiair of deer’s liorns, of largo 
size and with fine antlers, were foimd nearly at the same time; 
and along with these, tw’(> “ Ic'g-honcs, so deeply grooved as to ayi- 
pcar like double bones.” The?.e last, it has been suggested to me 
by Dr Barclay, w^cre probably the metatarsal lioucs of^thc great 
species of deer, whic:li ajiyiears to have been contemporary witli the 
beaver, and to have become extinct mucli aliout tlie same period 
Avith that animal. In the Statistical Account of the parish of 
Kinloeh, published in 1796, the occurrence of the deer’s horns 
is mentioned, but no notice is taken of any remains of 
beaver having been found. 
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The second instance occurred so late as October last, on this , 
estate of Kimtnerghame, in the jiarish of Edroin, near the head of 
that district of Berwickshire called the Mersc. Since this estate 
was acquired by the present prof)rielor Mr Bonar, banker in E- 
dinburgh, he has made important improvements In the course 
of these, he drained a morass called Middlestot’s Bog. U ndcr die 
peat>nioss here, a layer of shell-marl <xx*urs, varying in tliickness 
from four to eight I'ect. Dilfcrcnt marl-pits have been opened; 
and in one of these, the remains of the beaver were found. They 
were situated at the deptli of seven feet from the surface, 
under a layer of peat-moss of that thickness. It is remarked in 
a letter fixim Mr Tluunas Dickson, overseer at Kimmergliame, 
to Mr Bonar Junior (who took a lively interest in this in¬ 
vestigation), that a layer of a kind of loose wJiilish substance, 
generally occurs between the bed ol’ compact peat-moss arul 
the bed of marl. From a sjieclmen sent to Edinburgh, this 
substance appears to consist of several iniisci which grow in 
marshy situations, much devayed, hut among which Sjihagnum 
latifolium, S. cajiillifoliuni, and IIy]>num ciispidatuin can be 
readily distinguished. Tlie hones of' the beaver w civ imbedded 
partly in this loose and sjion^y matter, and jiartly in the marl 
below. Only tin? h(lrd bones of tlie cranium and lace, and tlie 
jaw-bones, retained enough of their firm texture to fit them for 
being removed and preserve d in a dry state. Around tlu'se, how¬ 
ever, dispersed in rather a promiscuous manner *, were many 
bones, whicli, I’rom their size and ajijiearancc, evidently bt'longed 
to the same animal. Several of ^llie long bones and verLehra’, w'hile 
they remained in ailn, secnn'd jiei lect; but on being touched, 
they w'erc found to be nearly in a slate of dissolution ; and 
though some were carefully taken out, they spot'dily mouldered 
down on being exposed to life air, and becoming dry. 

Mr Bonar ha\lng carried the skull and lower jaw¬ 

bone to Edinburgh, presented them to Professor Jameson, for 
the College Muvseum; and at his request I have drawn up 
this notice. Mr Bi>nar subsequently transmitted specimens 
of the diflereni layers of the peat-moss, and of ibe vege- 

* The apparent dislocation of the skeleton is not to be ascribed to violence, 
but to the gradual separation of the parts by uneqiral subsidence. The appear¬ 
ance of the marl, in \vhich delicate shells, of the gcnein 1 .yinnea and Succinca, can 
he traced. Indicates a long continurri state of tranqiijUity. 
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table remains which occur in it, and also of the marl. A- 
mong the vegetable rennains, common filbert nuts, or at least 
the shells of the nuts, were abundant. A large specimen of 
Boletus suberosus so greatly resembled the hoof of some 
animftl, that it had been laitl aside as such by the work¬ 
men ; hut the tubes and pores are sufficiently distinct to afford 
characters. The overseer mentions in his letter, that the fossil 
wood which is found, is “ principally hirch and alder; with some 
oak, though not much of it; but no kind of fij-cones have been 
observed.” 

Mr Bonar has in hi.s posses.'.ion a pair of horns belonging to 
the large extinct s]>ecles of doer alriady nuntioned, in high 
]>reserv.'ition, which were* found iji llu* same marl-pit, and near 
the same .s])ot, only two days before the occurrence of the 
bcavc'r's remains. 

The head of the heaver from l?er\\i< k''hlre is in a much more 
perfect stale than that from I’ertltshlre. ''I’lie cranium and 
hoTie.s of the face arc' entire; so is llie lov\c'r jaw-bone; all 
tlic four iiu-isores are porlec-t, ivt;iiiiing the peculiar kind of 
coloured enamel which clothes the outer half of the circumfe¬ 
rence' of the tooth ; the cuttnig c'clgrs jrnialn fully as sharjj as 
in rc'ceiit .’;])ec:i)nens from Iliidsoirs Bay. The rnolares are also 
complete: It is eonsidcivd as almost charactc-ristic of the heaver 
that the grinclc'rs are without distinct fangs; hut in this spcci- 
mc;n, root-like base's are sc'cn ])roj('Cting from some of tlie teelh, 
through their sockets into the orbits. 'Fhe hones are dyc;cl of a 
hrowiiisli huc% but not nearly .so d.<rk as those from Pertlislilrc: 
the exU'rior enatviel above inenllonc'd, Avhicli in rccx’ni s])ccimcns 
is of a hrownish-vellow c^r dull orange' colour, has become al- 

m/ r ' 

most jet blac'k. ^ 

On comparing these fcjssil licads with rc'ccnt ones from Ilud- 
son’s Bay and Canada, in the ])ossession of Professor .Tame.son 
and Dr Barclay, it aj)])cars that they all bc'long to the .same 
sj)crlrA‘of Castor; but although llu're .seem to he no stiflicient 
spccifie dislinclions, it may he mentioiu'd that the two fossil speci¬ 
mens have a greater resemblance to each other in general shape 
and proportions, than to any of fc»ur recent sjtecimens with 
which they have been compared. In the fossil specimens, in 
particular, the nasal bones are pTOporlionally larger than the 
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same parts in tlic recent specimens. Tlic tliffcronee, Jjovvevcr, 
as far as can be ascertained from a eoin]>arison of the bones of the 
head, cannot be considered as more tiian sulfieient to constitute a 
'variety; not being more important tlinn A\h/it occ urs in varietic'sln 
the vegetable kingdom, in which, v hen iJie same species ol‘])lant 
happens to be a native of both hemisplieres, the eye can at once 
discern a difference of' liabil, althougli 'jl'ten so slightly eliarac- 
terised as to render it difficailt to exjmess it in words. 

Both the fos-sil hcvuls uj)pca,r to have belonged to full grown 
animals. This opinion rests on two grounds : 1. On a eompari- 
6on, in regard to general dinu-nsions, wit It rectsU specimens 
from Hudson's Bay, brought Imme by Mr Auld of' Leith, and 
known to have bc'longed to lull grown heavers; and, il. tfii the 
state of the sutures and ridges cjI' the eraiiium. In the Perth¬ 
shire specimen, the .scpiamous sutuivs of llte ])arietal boiK'~ 
are partly ob]itcra1c.*d ; and in the llerwickshii e specimen, al¬ 
though these suttJiTs ari’ dbtinet, yet the crest or ridge In'twecm 
the two temjwrai imisclc‘s, in liu' course of tlte sagittal sntnrc', is 
considerably raised ; and in the Hudson’s Bay -knlJ.s, both llic'se 
charactcM'.s are known c*(|nally to indicate llu* adiill or pcTfc*< t state. 
Neither of* the fossil skulls, liowevei’, had belonged to old ani¬ 
mals; for, in a Canadian spcrinien In Dr Barc lay’s c'ollecttion, not 
only are several of tlie siiuiivs nearly oblit(Tati*c!, but tlic eom- 
pment pieces of tbe euueil(»rm bone, and llie cuneiform ])rocc'ss 
of the occipital bone, ;ire imitc'cl; wbilo in l)oth the fbssd s])e- 
cimens, tJiese divisions remain evidtml ; c ircumstances wliich sa- 
li.sfac'torily show that lliis (’iuiadian specimen had l)een older than 
anvof tlie others, although it is certainly not of'largcT cliniensions. 

The; Scottish spcc-imens, it may remarked, seem very 
much to agree with a fossil bea\er’s Jiead dc'serlhecl and figured 
by M. Cuvier, in his cdalnwate Beeherches sur lc‘s Css^mens 
^bssiles dc Quadnipedes,” vol. iv. sect. JJe ron^iurs Jasdlcy. 
This a|X?cuncn was f'onnd by M. Traulle, in the course of dig-' 
ging a j)eat-mc).ss in the Valley cjf the Somnu; in Picardy ; find 
the same peat-moss jiffordecl, as with us, large liorns of dc*er. 

M. Cuvier mentions, that he possesses skulls of the culidl- 
Cknadian beaver, but tliat he lias not been able to procure the 
fckuir of the adult European beaver, to compare with tlmin. ll 
niav be remjp’ked, that this writer must, by tlie lerni “ adidlc^ 
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here be understood to mean aged; for the dimensions assigned bj 
liim to the fossil cranium from Picardy, are analogous to those of 
the skulls of full grtwn, tiiough^uot old, beavers from Hudson^ 
Bay in the College Museum. That this is his mcuinlng, i.s fur¬ 
ther proved by his description oi the skulls of the adult Cana¬ 
dian beavers; in which lie ob^M'ves, “ the temporal crests ap¬ 
proach each other,’’ so as, at mesial line, to form a single ele¬ 
vated crest; a Umdency jw^h is visible in tlie cranium of the 
aged beaver already m/itioned as being in Dr Barclay’s collec¬ 
tion. 

Canonmills, ^Oth April 1819 


Art. XXXIV.— Account of the Formation of the Lahe of Matt- 
voism, hif the Descent of a Glacier, and of the Innndntlmis 
of the Val de Bagnes in 1595 and 1818. Drawn up from 
tlie Memoir of M. I’scher cle la I^iotb, &e. and illustrated 
with a map and drawings, communicated by Profcs?f>r Pictet 
of (icneva. 

X HE \a1 de Bamios is a val lev* in Switzerland about ten 

r5 ^ 

leagues in length, which siretihes from east to west, and, after 
having joined the vallev of Entremont at St Branchier, ojK'ns into 
the extensive valley ol’ tile llhone. It intersects several chains 
of the great j\l[)ine range wliich separates Switzerland from 
Piedmont, ami is w atered by the ri\cr Dranse, whith floics in a 
rocky bed, contracting its channei between precipitous banks, 
wliere it cuts the mountainous ridges, and again spreading out 
upon level and fertile pluins covered w ith smiling cottages, and 
presenting the most pieturcstjue ami beautiful situations. 

The river Dranse has its origin in the glaciers of Tzenno- 
tane and Mont Durant, (shewn at E and E in the ma}), Plato 
IV.) It traverses the valley ol* 4’ozeinbic (shewn at I..) ; and 
after flow'ing through a very narrow and dco]) channel, it passes 
the bridge of Mauvoisin (C), which conncLts die two sides oj* 
the valley. This bridge is built upon peqiendicular rocks, 
about eighty feet above the bod of the river; and the narfow 
goige w'hich it crosses, is formed by the approximating flanks of 
Mont Plcurcur (G) on one side, and Mont Mauvoisin (I]t 
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the other. Between Mont Pleureur and Mont Getroz (M), 
is a narrow and deep channel, at the top of which lies the 
glacier of Getroz (D). Enormous masses of ice are constant¬ 
ly precipitating themselves from this glacier into the ravine 
below, and, descending to the lx)ttom of the valley, fill up the 
contracted channel of tlie Dninso. 

So early as the year 1595 *, the \’alley above tlie bridge of 
Mauvoisin was coniplctely shut ujPA*;^ the descent of immense 
avalanches of icT. The water rose to enormous height, and, 
on the evening of Sunday the 4th of J one, the icy barrier which con¬ 
fined it, was w'eakened by the influence of the heat, and sudden- 
ly gave way. The accumulated waters took a whole hour to 
escape from their tonfinemeut. They descended the valley with 
irresistible fury, carrying along with them masses of rock of enor¬ 
mous magnilude ; tearing up every thing that obstructed their 
progress; desolating the plains of Hagnes, St Brancliier, and 
Bovernier; and destroying tlie whole town of Martigny. The 
unfortunate inhabitants were rcduceil to the most abject jxivcr- 
ty, and no fewer than from sixty to eighty ]»erished in the tor¬ 
rent "j-. 

For several years prewous to 1818, the progress of tlie 
Dranse had begun to be obstructed by the blocks of ice and 
avalanclics of snow that, descended from the glacier of Getroz; 
and as soon this accumulation w^as able to resist the heats of 
summer, it acijuired new magnitude during every preceding 
winter, till it became a liomogenous mass td'ice tif a conical form. 
Thistjone, wliich is shewn in* the jierspective view of tlie Lake, 
Plate IV. had its summit in the ravine, about 100 feet above the 
Eransc, and, rlescending at an angL of 45 degi-ecs, its base 
rested upon the precipitous flanks of Mont Mauvoisin. 

The waters of the Dranse, however, still found their way be¬ 
neath the icy cone till the month of April, when they were ob¬ 
served to have been dammed up, and to have formed a lake 
about half a league in lengtii. The danger of a sudden efflux 
of the water was now apparent, and it was deemed necessary to 

* Kbcl iijforms us, that the village of Bagnes, from which flie valley re¬ 
ceives its name,.was destroyed in by an inundation, in which HO persons 
perished. Manvel tPun Vf»/of^eur en Suiaae, tonu ii. p. ltJ8. 

* H'Mioifu fJnincrscHr, Seutcmbrc J818, p. 69. 
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cut a subterraneous gallery for the purpose of effecting a grw- 
dual discharge. With this view, the lower end of die gallery 
was sixty feet below the line of contact of the cone of ice with the 
flank of Mont Mauvoisin, and its upper extremity was fixed at 
the height to which the lake might be calculated to have risen 
when the gallery was finished. In tliis way, the water entering 
the upper extremity of the gallejiy, might be expected to deepen 
it by degrees, and thus pe^»4mt the surface of the lake to de- 
seffhd gradually, till it ^f'a.s nearly emptied. This ingenious 
and bold scheme was bej^un on the 10th of May, and finished 
on the 13th of June, under the direction of M.Venetz, an able 
engineer of the Valais. The gallery was sixty-eight feet long, 
and, during its formation, the workmen were exposed to the 
constant risk of being crushed to pieces by the falling blocks of 
ice, or buried under the glacier itself. 

During the thirty-four days which were sj)cnt in the forma¬ 
tion of the gallery, the lake had risen sixty-two feet, hut from 
jiarticular causes, the upper entrance to the gallery was still 
many feet above the surface of the lake. Without waiting for 
tlic farther risti of the waters, M. Venet/ sunk the floor of tlie* 
gallery scveriil feet, and the water began to enter it on the 13th 
of June. At this period, the length ol the lalfle was from 10,000 
to 12,000 feet; its average breadth, at the surface, about 700 
feet, and, at the bottom, about 100 I'eet. Its absolute average 
breadth was 400 feet; its average depth 200 feel; and its con¬ 
tents at least 800 millions of cubic feet. 

After the 14th of June, at 11 o’clock, the floor of tJie gal¬ 
lery began to wcai' dowm, and at 5 o’clock the lake was low¬ 
ered one foot. On the loth of J ime, at 6 o’clock A. M. the 
height of the lake was diminislied ten feet; tw'entv-four hours 

afterwards, it was diminished thirtv-siS feet; and on the 16th of 

^ » 

June, at 6 o’cloc*k P. M. the total dijninution v^as forty-five 
feet. The effect of the gallery,* therefore, had been to reduce 
the lake from 800 to 530 millions of cubic feet. 

As soon as the water flowed from the lower end of the 
gallery, the velocity of the cascade melted the ice, and 
thus wore away the gallery at its mouth. The water whioli 
had penetrated the crevices ol‘ the glacier, caused enormous 
fragments of ice to fall from the lower sides of it, so that owing to 
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these euuscs the body of the glacier which formed the rctiiin^ 
ing wall of the lake, was so much diminished in thickness, tliat 
the door of the gallery was reduced 1‘rom its original Icngtlj of 
GOO to 8 feet. As s(m)ii as lhcH;aL,cade had cuttliroiigh the cone 
of ice, it attacked tiie debris ol' tlie base of Mauvoisin, upon 
which the cone rested, and ]ia\'ing carried it off by degrees, it be¬ 
came able to push the soft soil\^tnn the foot of Mount Mau- 
voisin, and excavate for itself a between the glacier and 

the r<x;ky beds wliich compose tlie moliLtain. As soon as this hii|>- 
pened, the water rushed out; the ice jlfavc w'ay with a tremen¬ 
dous cra,sh ; the lake was emptied in lialf ah hour ; and the sea 
of water which it contained ])recipitaled itself into the valley 
Avilli a rapidity and violence which it is impossible to describe. 
The fury of this raging flwxl was first stayed by the narrow 
Sorjic below the o-lacier, formed between Mont IMeureur and a 
projecting breast of IVIoiit IVIaiivoisin, Here it was engulfed 
•with such force, that it carried away the bridge of Mauvoisin, 
ninety feet above the Dranse, and even r(*se sev(T;d fathoms 
above the advanced mass of the mountain. Trom tlfis narrow 
gorge, the flood, spread itself over a wider j)art of tlie valley, 
which again contracted into another gorge; and in tliis way, 
passing from ono ba.sin to another, it ae(]nired new vit>ience, 
and carried along with it fbrest.s, rocks, houses, barns, and cul¬ 
tivated land. When it reached Le Chable, one of the principal 
villages of the valley, the flood, which .seemed to contjun more 
debris than water, was pent up between the piers of a solid 
bridge, nearly fifty feet ahtne the Dranse, and ])egan to attack 
the inclined ))lain ujxai which tlie church and tlie chii'f jjart of 
tlie village is built. An additional rise of“a few feet would have 
instanllv undermined the vilhme; but at this critical moment the 
bridge ga^’e way, and carril'd with it the lionses at its two extre¬ 
mities. The fl(X)d now spread itsidf over the wide part of the 
valley between licChable and Ktllranchier, undermining, destroy¬ 
ing and linrryiiig away the houses, tlie roads, the richest crops, 
and the finest trees loaded witli fruit. Instead of lieiiiff encum- 
bered with these sjioils, tlie moving cliaos received from them 
now force ; and when it entered the narrow valley from St Braii- 
^er to Martigny, it continued its work of destruction till its 
fury became weakened by expanding itself over the groat plain 
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tbrmed by the valley of the Rhone. After ravaging tc Bourg 
and the village of Martigny, it fell with comparative tranquil¬ 
lity into the Rhone, leaving behind it, on the plains of Martigny, 
the wreck of houses and of fufiiiture, thousands of trees torn 
up by the roots, and the bodies (3i‘ men and of animals whom, 
it had swept away. 

As the fl«jod took lialf an lij/ir in passing every point which 
it reache<l, it follow'S that it, ’urnished 300,000 cubic feet of wa- 
tfif" every secx)nd,—-an eO^'ux whit h is five times greater than that 
of the Rhine below Rntii*. 

Awording to M. Escher de la lanth, the velocity of the tor¬ 
rent, at different ])arts of its course, was as follows. 


Dihtance in feet. 

No. of minutes 
in which it de¬ 
scribed this dig- 

Velocity 
in feet 
p* BC' 



tance. 

cond- 

Erom the glacier to FiC Ehahle, 

70,000 

35 

33 

f’rom I..e ('liable to Martigny, 

00,000 

55 

18 

Eroni Martlgnv to St JMaurice, 

30,000 

70 

11’ 

Eroin St ]Maiirice to the Lake 
ofthaieva,. ) 

80,000 

^J30 

8 


4 


Drscrlption o f the Mnp^ and the 

A, tliu J.ilke of iVIaiivoibiii. 

1{, the Cone oi Bar of .snow and iec. 

C, the Bridge of Maii\oitiin. 

T), tiie filai’ier of (Jetro/. 

K, the (ilaeicr of Monl Diirnnl 
h’, the (JIaeier of T/ermontane. 
ii, Mont I'leurcvir. 

It, Mont (Jetro/. 

I, Mont Mainoibiri. 

J\, Monl Corhassii. • 

L, Valley of Tozeinbic. 


Per.yia’tivc Viercs on Plate /V. 

1 Mont rleureur. 
y. Glacier of (Jetro/. 

B. Tlie Cone of snow. 

4. Mont Getroz. 
a. Valley of Tozembic. 

G. Mont Tzermontanc- 

7. Glacier of Mont Durant. 

H. MontGele. 

9. Passage of the ('ol de la te- 
netre. 

10. Rocks of Mauvoisin. 


AiiT. XXXV .—Proceedings the Rmjid Society of Edln- 

hnrij-h. 

Nov. 9. 1818,— A I,F.TTKR w'as read from Dr Alexander Ken¬ 
nedy to James Russt'l, Ks(|. giving an account of the eic- 
trai.'don of a w'orm from the iUjueous humour of a horse’,eye, 
wliicli was performed at IVIachas by Dr Wilfuim Sccill. Dr 
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Kennedy presented this worm to the Society. It was found 
by Captain Thomas Brown to Ikj a new species of the ascaris, 
to which he gave the name of Ascnrin pcllucidtts. In a letter, 
dated Madras 7th July 1818, wliieh Dr Kennedy has subse¬ 
quently received from Dr Moore, who was present at the ope¬ 
ration, and with which he has kintlly favoured us, is the follow¬ 
ing paragraph: “ I received tho^'orrn, '\\ith the aqueous hu¬ 
mour of the eye, in a cup, and it c^tinued to move with great 
vivacity for some time, until 1 added R little w^ater, when it in¬ 
stantly fell dead to the bottom ol‘ the c4ip.‘” , >'■ 

Nov. S3 .—A paj)er by Dr Brewster was read on the Action 
of Crystallized surfaces upon light. This paper was divided in¬ 
to two sections : 

Sect. 1.—On the eflccts produced upon transmitted light by a 
change in the mechanical condition of the surfaces ol'crystals. 

In this section a method was pointed out and ex])lained, by 
which cither of the images of d(»uhly refracting crystals, could 
be rendered nebulous or extinguished at plcasuiv. 

Sect. II.—On the influence of the ]K)larising force of doubly 
refracting crystals upon the polarising force which accom¬ 
panies partial refltx‘ti()n. 

Under this section, the author treated 

3. Of the change produced upon the polarising angle by the 
interior forces of doubly refracting crystals. 

2. On the change produced upon the direction of the polji- 

risation of the reflected ray by these interior forces; and 

3. On the general result? deduced from his experimerts, 

30 .—At a general meeting of the Society, the follow¬ 
ing genllemim were elected ofllcc-bcarcrs for 1819: 


Vice Presidents. 


Sir James llall, Baionet, President. 

IliRht Honourable Lord Graj-, "J 

Lord Glcnlcc, f 

« 

Professor Playfair, Secretary. James Bonar, Esq. Treasurer. 

Thomas Allan, Emj. Keeper of the Museum and Library. 


I’lITStC \L ( GASS, 

lir G. S. Macken/sic, Bari. President. Dr Thomas Charles Hope, Secretary. 
CoutiscDor.s fioin llie Physical Class. 

Colonel Inu'ic. ^ir James Jardinc. 

Profesror Jamr'Oi). Homnirable Captain Napier. 

Dr Biviv-l'i. Ml A. Diineim. 
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litp:iiakt ri,Ass. " 

Henry Mackenzie, Esq. President. Thomas Thomson, Esq. Secretary. 

Counsellors from the Literary Class. 

Professor Dunbar. Reverend Dr Jamieson. 

Reverend Mr Alison. Reverend John Thomson. ‘ 

Lord Heston. Reverend Dr Brunton. 

Dec. 3.—Professor Plajjfair read a pajier on the Slide of 
Alj)nach. This slide was/erected by M. liupp, in 1812, for 
the purpose of bringlii^viown to the Lake of Lucerne the fine 
j)ine trees which grot / upon IMount Pilalus. The wood was pur¬ 
chased by aconij)an}*for L. 3000, and L. 9000 were expended in 
ftirniing the ,4ide. Tlie length of the slide is about 44,000 Eng¬ 
lish feet, or about eight miles and two furlongs, and the differ¬ 
ence ol' level of its two extremities is about 2600 feet. It is a 
wooden trough, about live feet broad and four deep, the bot¬ 
tom of «hich consists of three trees, the middle one being a 
littk’ hollowed, and small rills ol’ water are conducted into it, 
for tlie ])urj)ose of diminishing the friction. The declivity, at 
its commencement, is a])out 22]°, and Mr Playfair calcidatcHi, 
that a heavy body, not ri'tarded by fjiction, would de.scribe the 
whole U'uglh of the trough in 66". The large pines, with their 
branclu's and boughs cut oil', are j)laced in the slide, and de¬ 
scending bv their own gravity, tliey aef^uire such an imjx^tus 
by their (h'seent tlu-ough the lir.st ])art of the slide, that they 
perform their journey of eight miles and a (piarter in the short 
space of ,vi.r minutes., and, under favourable circumstances, that 
is, ill wet weather, in three minutes. Only one tree descends 
at a time, but by means of .signals ]>laced along the slide, 
another tree is launched as .sixm as its jiredecessor has jilunged 
into the lake. Sometimes the moving trees spring or lx)lt out of 
tlie trough, arul when this liap]U'ns, they have been known to 
cut throiigli trees in tlie neliihboflriiood as if it had been done 
by an axe. When the trees reach the lake they are formed into 
rafts, and floated down the Jfeu.ss into the Hhine. The very 
singular phenomena described in Mr Playfair’s paper, arise from 
the diminution of fric’tion, in consequence of an increase of ve¬ 
locity, and may be regarded as an ex]x'rimental confirmation,' 
on a large scale, of the ingenious views ol' Coulomb, who bad^ 
the merit of di.scovering this remarkable property of friction. ' 
Dee. 17.—Mr Fraser Tytler communicated to the Society 

VOL. 1. KO. I. JL'XK 1819. 
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extracte from the Journal of Mr James Baillie Fraser, giving 
an account of his Journey to the Sources of tlie Jumna and the 
Ganges. At p. 127. of our present number, will be found an 
interesting notice of this journey. 

Jan. 4. 1819.—-A paper by Dr Brewster was read, “ On the 
action of uncrystallized surface^ upon light.” This paper con¬ 
tained an account of two new classfi^ of colours, formed by re- 
1 eevion, and hitherto unnoticed. Oh^f these classes wa.s ca¬ 
pable of cxplanatkai by principles alrcaa| ^^.nown ; but the other 
had its origin in a new property of light, w^liich promises to be 
of great utility in its practical applications. The author point¬ 
ed out its application to a new instrument for distinguishing 
precious stones, for discriminating mineral bodies, and for de¬ 
tecting adulteration in oils and other fluids. The instrument 
itself, constructed by Messrs F, & G. Dollond, was exhibited 
to the S(xiety. 

Jan. 18.—}'aper by Dr Ferguson was read, “ On the 

pmsonoiis fishes of the Carribbee Islands.” 

Tli« author endeavoured to prove, that in all the larger fishes 
of prey, the poisonous quality was a rare and accidental occur¬ 
rence, and that it \vas found to he present only at certain sea¬ 
sons of the year, in one or two of the smaller species of fish, 
nmre particularly in the yellowy-billed sprat, (the sardine dore 
of the French, and Clupca thryssa of* naturalists ;) from whence 
he inferred, that the larger voracious fishes, such as the bara- 
cOsla, (Perea major of naturalists,) &c. became poisonous only 
at the times they had recently betni j)reying u|X)n the smaller 
poisonous prey. The notion of these being made poisonous, 
from being found in copper banks, or their eating the slinging 
blubliers, (the Medusa; and Hoiotharia?,") was refuted. In re¬ 
gard to tests, it w'as shewn, that none could be depended upon : 
Thftt notiiing whatever could be discovered from inspection of 
tite fish; that tlie boasted test of boiling a piece of silver 
with the suspected fish proved nothing, whatever might be its 
actual quality ; that so far from there being any marks of dis- 
in the viscera, or other parts of poi.sonous fishes, they 
IreKe generally found to be in the best sea.son, and of the highest 
' qualify, in all respects. 

The poison of the yellow-billed sprat, was supposed to be 
inherent in the animal at certain seasons of the year, and not 
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occasioned by its being fed upon any undiscovered local iDarine 
poison, from the circumstance txf the otlicr smaller fishes of tho 
same genus, that were l<)und in the same j)Uices, never partak¬ 
ing of the same poisonous nafure; and from llie poison of the 
fish being more jiolent and deadly than any known, or even 
supposable article of ftnid could be likely to commuiiicale. 

With resjK'ct to remetlies ftud antidotes, the efficacy of sugar 
M-as alone established as^ deserving of credit. Wines, spirits^ 
""and the condiments iised at ‘able, were believed to have ob¬ 
tained occasional creiUt only from their being used in such slight 
cases of the poison, as wouUi most likely have passed away 
without any remedy. As a precaution in all cases of suspil 
cious fihh of the larger s])ecies, the cleaning them out as soon 
as caught, was recommended as a useful and proper one, to 
j)re\enl llie carcase being farther tainted by the lodgement of 
any poisonous matter, (r-uch as that of the yellow-billed sprat,) 
recently swallowed ; though it was slicwn at the .same time, that 
the doing- so, and even salting the fish afterwards, could not, in 
any instanei', do away with llu* })oisonors imjircgnalion so com- 
iriunicaU cl to lhe.se voracious cri'ature.s, whose powers of ^ssi- 
inikilion, from the shortness of tlie intestines, and great size of 
the liver, must be supposed to be Infiniudy quicker than what 
lakes place amongst terrestrial animals. It was useful alst» in 
a more hinnhle way, by furnishing the materia) of the only cri¬ 
terion hitherto discovered for detecting the poistm, which was 
shewn to be that of giving a portion of the liver or offal, to .some 
inferior animal, such a" a cat, a duck, or a pig, and ascertaining 
its effects upon ibein, before mating use of the fi.sh. 

T\ b. 1.—A ])npor, bv the Ilevcrend Mr Brewster of Paisley, 
was read, entitled, “ l)escription of a fossil tree found in a 
quarry at Nitisliill, the property fjf Colonel Dunlop of House- 
hill.” Sjiceimcns of ihe tree w ere exhibited to the Sixicty. 

At the same meeting, Mr Adie communicated to the Socie¬ 
ty an account ol‘ his new hygrometer. See p. of tliis Nuin- 
Iwr, where it is described. 

Ai ♦iie same meeting, a paper by Dr Brewster was read, 

“ On a optical and mineralogical structure, exhibited in ^ 
certain spyeimens ot‘ Ap''pbyllitc and other minerals.” This pa¬ 
per forms the first ariii le of the m-esent Nuiubcr- 

[To be conlhmcd..\ 
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Proceeding's the Wernerian Suciety. 


Abt. XXXVI. — Proceeding^'of the Wernerian Natural PIiV~ 
tory Society. 


N br. 21. 1818.—X koif.ssou Jaimicson read a communica¬ 
tion from Dr Adam, on tlio rreognosy ol' the country around tlic 
Cajx? of Got)d Hoyje. This interesting account was accompa¬ 
nied with a neatly executc*d jilan, representing the structure of 
this part of Africa. The rocks are where distinctly dis-^ 

posed in .strata and beds. The princiyial sj>ecies of rocks are 
granite, grcy-wacke, grey-wacke slate, clay-slate, and retl sand¬ 
stone. The grcy-wacke, grey-wacke slate, ciay-.slate, and sand¬ 
stone, arc (listinc.lly stratified, and tl\c granite is disposed in the 
form of hods and veins in the three first mentioned rocks. 
The sandstone rests tm the stratified rocks, and a]>j.)ears to pass 
into them ; thus rendering it ])rol)ahle that the whole arc mem¬ 
bers of the same formation. U'he <jbservations of Dr Adam 
were unfavourable to the inferences in regard to the formation 
of‘ tlu'si* rcxks by Claptain Hall, l*rofessor JMayfair, and Clark 
Abel, Ksq. 'I'his paper will appear in our next number. 

Dec. G.—'i'he lidlowing gentlemen wore elected ()fIice-Uearers 

Robert .l.'iineson, Xal. Hist. Edin. l’ie.si(lc‘iit. 

llijrht Honourable l.ord Gray, q 
John C'iiiiipbell, K.sq. 

Sir Patrifk Walker, Knight, 

Thoirias Mackenzie*, E.^q. M. P. 


k Vice-Presidents. 


J 


P. Keill, E>.q. Secretary. Win. EIli.s, Esq. ’t'reasurer. 


James Wilson, Esq J.ibrarian. P, Syme, Esq. Puiutcr. 


Hr Wright. 

Dr Yule. 

I). Bndges, E.s^j- 
Ur 1). Ritchie. 


Coiisoii.. 

I). Falconar, E.sq, 

O’. Sjvright, Esq. 

Dr Janies Gregory. 
Thomas Brown, E.*;q. 


^pec. 19.—Captain Scoi csby read a jiaper on the size of tile 
Greenland whale, which is inserted in tliis Number, p. 83. 

Jan. 9. 1819.—Professor .Jameson read llie first i)art of 
a ^|i! 85 ^viption of’ tlie geognostical structure of the Grampian 
^)uiiti)ins. After detailing the general geographical features 
if)f this great range of’ alpine land. Professor Jameson describ¬ 
ed the N. Ik o?:trcnnty of the range, which may be considered 
as extending from Stonehaven to Aberdet'ii. 'I'he rocks around 
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Stonehaven, he describetl as belonging to the secondai-y class, 
and as consisting of red sandstone, witli vast beds of conglo¬ 
merate and trap-rock, and tijnaller beds of lijnestone and clay- 
ironstone. Tliese, as we advance towards Aberdeen, arc suc¬ 
ceeded by strata of clay-slate, grey-wacUe, niicii-slate, and 
gneiss. In these strata, bu^'particidarly in the gneiss and mica- 
slate, are numerous veins, beds, and inibedtlcd niassc's of gra¬ 
nite, also of jiorphyryj ielspar, hornblende-rock, &c. 

Jan. 23.—Dr Hiblicrt read the hrst part of a geognostical 
description of the Shetland It-ands, an abstract of which will 
be given in our next NiunlKT. 

Pch. 6 .—At this meeting Professor Jameson continued 
the reading of his geognostical description of the Grampians. 
He gaA e an account of that j)ortion of the Grampians which 
extends from Fettcrcairn acToss die Cairn-o-mount to the river 


Dee, and continued the section across the mountains by Tomcn- 
Toul to the Spey. The strata arountl Fcltercaini are ol‘ red 
sandstone; at the bottom of the Cairn-o-mount these are suc- 


cet'ili'd by clay-slate, containing beds of limestone; as we ascend 
the mount, mica-slale and gneiss take the place of the clay- 
slate, and these in their turn iu'e»succeeded by granite. The 
granite continues nearly to the inn of Ciitticshillock, on 
the north sitle of the range. Ncjir ('ultieshillock inn, the 
gneiss again a])j)cars, and coutinnes onward to the Dee; in itsi 
cimrse, including beds oi‘ limestone. bornbicnd('-rock, and other 
members of tlu* prluuU\e serio.s. From Cba,rlestoun on the 
Dee, across the mountains to ']\>menlonl, the strata aze gneiss, 
with vast beds ol’granite, also niicii-slate, clay-slate, and ([uart/- 
rock, w'ith beds and \eifls, and imbeddi'd masses of granite, lime- 
•stoni*, and of various }>riniitivo tr;j]>-rocks. I’he I’rofessor de¬ 
scribed a jiarticular formation of red sundstone near Tomentoul, 
and I'oncluded by traifmg the various primitive rocks, in tliif> part 
of Scotland, down to th(? banks of the Sjx'y. 

At the same meeting, the Secretary read a connniniication 
from Mr Sivright., respecting the liocpicrit txcurmicc of glo¬ 
bules of' air and water in topaz, rock-crystal, hcavy-spar, and 
pllier minerals. 


j To he coniimicd.^ 
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Akt. XXXVII.—scientific intelligence. 

I. N.4TURAL PHILOSOPHY. 


ASTUOX’OMY. 

1. La Place's Results respectmg^the Form and Structure of the 
Farth .—La Place lias ^iven iheYollowin^ very interesting re¬ 
sults, as dcduml from analysis, and fnan the experiments made 
with tlie pendulum in both hemisplicrcs. ' 

1. That the density of the strata of tile terrestrial spheroid 
increases from the surface to ll e a ntre.—12. That the strata are 
very nearly regidarly dis]iose<l around the centre of gravity of 
tlie earth.—3. Tliat the surface of tliis spheroid, of width tlie 
Kca covers a part, has a figure a little difierent from what it would 
assume in virtue of the la\\s of etjuilihrium, if it liocauie fluid.— 
4. That the depth of the sea is a small fraction of the diflerence 
of the two axes of the earth. —5. That the irregularities of the 
earth, and the c.iuses which disturli its surftic-e, have very little 
depth. —G. That the whole earth has bte-i originally fluid. 

“ These results (says La Place) of analysis and experiment, 
'Ought, in my opinion, to he„ placed among the small number ol' 
truths w'hieh Geology presents,'” 


2. On the L'thratkm of the Moon .—^Gur astronomical readers are 
aware, that the moon turns round her own axis in the .same time 
that sljo perfonns her n ean revolution round the earth : that 
the inclination of the lunar equator to the elliptic is constant; 
and that its^descending node cVnncides with the mean ascending 
node of the moon’s. orbit. La Place has shewn, that lliese re¬ 


sults are not afl'ected by the secular <?qnations of the moon’s 
micaii motion, nor by the sequiar clis[)lacemcnLs of tlte cclijitic. 
M. Poisson has shown, that they are likewise not modified l y 
the secular equation which affects the mean motion of llie 
moon’s node, but that tliey correspond to the mean velocity of 
rotl^pa, and a mean state of the lunar equator. The theory 
llpKafies, that tliis velocity, as vdl as tlie inclination of lire 
.^HualAT, and the distance of its node from that of her orbit, are 
'’ •Subject to periodical inequalities. La Grange has expressed by 
formulas the principal inequalities the velocity of rotation; 

Poisson has very recently determined the inequalities of 
the inclination and of the n^'jde. The formulae to which be 
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has heen conducted are given in the Contioi 99 (iHC£ dot TVwts 
for 1821, p- 219. which has lately appeared; but the details of 
tlie calculus by which he obtained them, will, we suppose, be 
published in the Memoirs of the Institute. 

3. Repeating Circle. —In the observations made last year by 
the French and English astrdnomers, at Dunkirk, the former dis¬ 
covered a constant error of about two seconds in the deter¬ 
mination of the latitude by the repeating circle, and found that it 
■differed in kind, according as the stars observed were on the 
north or south side of* the zenith. The true latitude was obtain¬ 
ed by taking a mean between the two results, as was ascertain¬ 
ed by its agreeing exactly with the latitude found by the Eng¬ 
lish astronomers, who used their incomparable instrument, the 
zenith sector made by Kamsden. 

4. First Comet o/* 1818.—This comet, which was discovered by 
M. Pons at Marseille.s, on the 26th December 1817, was not seen 
at Paris till lhe29ih Marcli 1818. From the observations made 
in these two places, M. Nicollet has computed the following* pa¬ 
rabolic elements of its orbit: 

Passage of the perihelion, mean timt^at Paris, 1818, Feb. 26. Ch O' 


Perihelion distance, - 1.19878 

Inclination of its orbit, - - 47'2T 

Longitude of ascending node, - 70 21 10 

l.on^lude of perihelion upon the orbit, 182 56 52 

Ilelicx^entric motion, - - Direct. 


This comet is a very remarkatile one, from the singular incli¬ 
nation of its orbit, which is greater tha»n that of any other thzit 
has been observed, being only 12' 33'' from being perpendicular 
to the ecliptic. • 

5. Second Comet (0^1818.—-M. Pons of Marseilles, one of t}ie 
most active of our modern astromanical observers, discovered 
another new comet, in the constellation Pegasus, on the 26tb 
’Novemlier 1818. The following are the results which he obtaii^ 

H- Aw«n. South Deciia. 

Not. SO. 171*37' meantime 179° 88' 29" If' 

Dec. 1. 17 57 W 39 ' 28 47 

This comet, which J»®y he seen djrougb ft night 

has a diame^ of from five to six 
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The following elements of its orbit have been computed by 
M. Nicollet: 

Passage of the perihelion, 24tl\ Jan, I Mean time reckoiiecj 
1819, 23h 8' - ) from Noon. 

Perihelion distance, - - 0.852593 

Longitude «jf ascending node, - 829^ 4' 86" 

Longitude of pcrllielion upon the orbit, 144 15 22 
Inclination of the orbit, - - 14 47 42 

Heliocentric motion, - - Direct, 

This cornet has been supposed to be the same as lliat of 
1805, and M. Enke of Seeberg has cojnputcd the following 
elements for an elliptical orbit: 

Passage of the perihelion, January 27. 1819, 8^' 18' 

Longitude ol'the perihelion, - - 156" 14' 8' 

Longitude of ascending node, - - 884 18 8 

Perihelion distance, - - • - - 9.52579 

Half of the greater axis, _ _ _ 2.818 

The larger axis of this ellipse is a little smaller than that of 
the orbit of Vesta, and corresponds to a revolution of alM)iit 3’ 
years. See Ann. Je Chhn. ct Phtfa. Eeb. 1819. 

6. Third Cornet (^1818.—On the 29th November 1818, M. 
Pons diseovejed a third comet. The following are the })arab(>- 
lic elements of its orbit ; 

Pa.ssageof the perihelion, 5tl) December 1818, at noon, at I’ari . 
Pcrilieliou distance, - - - _ O.S5(il8 

Longitude of ascending node, ^ - - - 89’55'14' 

Longitude of perihelion upon the orbit. - 101 46 58 

Inclination of tile orbit, - - _ 68 10 86 

Heliocentric motion, _ _ . _ Jlc-trofiTade. 


7- Captain Jiulcrfi Vcripcnticyn of the Paiitude of Arhurfj 
mil .—Sucli iiN have attcndcxl to the progress and resnltvs ol'the 
trigonometrical survey of Britain, know that the figure of the 
elliptic meridian, as deduced from the observations made in this 
country, difiers from that found by observations made on the 


Oaitinent, and in c^tiier parts of the vorld. This anomaly has 
givch rise t<> various conjt'ctures as to its cause. It has been 


-up}3osed that there may have been some inaccuracy in tlie de- 
jermination of the latitude of the station at Arbury Hill near 
.if'svi ntrv m Northamptonshire; and accordingly mathematician' 
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have thought it desirable, that the obsservatitm should be rcix>aU 
ed. This has been done lately by C.'a])taiii Kaler. He deter¬ 
mined the latitude of the station with an excellent rt])cating 
circle, and found it to be almost exactly the same as had been 
determined by that excellent astronomer Colonel Mndoe, who 
has so ably conducted the ,surv/?y. From this it seems lo li»]- 
U)w, that the cause of the apparent in'cgularity in the eur\a- 
turc of the terrestrial meridian, must ]>e sought for elsewhere 
tlian in the astronomical obscrwitions. 

8 . Sir WiUiavi IlersclicVs Ecs. arches respecting the Distance 
of the Fisrecl Stars .—In a paper publislied in tlte Phil. Trans. 
1818, Fart II, this celebrated astronomer endeavours, by 
Coinj)iilations founded tm the known }M)wer of his telesco{»e , 
and the jirobable assunijition of some cert.'iin average magnitude 
<j1 “ the fixed stars, to arrive at definite conclusions on tlic great 
problem of the arrangement ol“ celestial objects in si)aee, 
(iranting that, one witli another, the faintest stai's are tlje far- 
ihcst tlistanl, their light then hecoine's, in some rough way, a 
measure of their distance, which may be compared by a stork s 
of e(pialisations between large and small stars, made with simi¬ 
lar tclesi'opes, but of different ayjcrrtires. JIc thus c’^mchidef., 
that a single star of the first magnitude would l>e just lost to 
tlie iKiked eye if removed to 12 times its distance, and to the 
most ])owcrful telcsco])e hitherto construeled, if lo 2800 times. 
Yet such an instrument still continues lo shew' stars in tlie Mil¬ 
ky Wav, at tlie ulinost limits of tlieir ^isihililv. Tliis w'oiidcr- 
ful sidereal stratum is tluTel‘ore*fatliom](‘ss .'dike by our eye * 
and hy onr U-lescojies. 

JJut tliongh the light <ff single st.irs may no longer .affect ot.r 
organs, the united lustre of sidcj-eaksysttans may read) us from 
a still gre.ater profundity in sp.aee. IVhen tlte stars of clnstci.' 
can yet be seen in telescopes, tjjciv distances mny^ be estimated 
by tile ;i|X'rture which just re.mlves them, and in this way «t' 
have lljo distances of ^7 clusters aclu.'dlv cstlm.-itcd in fliis pa¬ 
per. These, in turn, become conneetuig link.s with sxich cimbi- 
g'fioiis (Atjects as our lelesco])cs will not resolve. It is first pro¬ 
ved by many observations, that resolx.-ible clustcr.s .seen with i:t- 
ferior telescopes, actually put (in .'ipjiearancc's, ami the 

similarity' of nature once establislied, we may coiujiare their dis¬ 
tances with those of the former kind, bv iIk- ■-amv principle"^ 
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those with the nearest fixed star. The utmost limits of human 
vision seem attained when such objects are lost to the sight; and 
this we are led to suppose musj take place about the SfiGOOth 
order of distances. 

9 jishe-stus Fihrts raommended Jor Jl/ic? ow(Professor 
Wallat;c, of the Royal Military College, has very ingeniously 
suggc'stetl llie application of the capillary crystals of asbestus to 
the purposes of micrometrical fibres. Upon mentioning this to 
that celebrated artist Mr Troughton, and putting into his hands 
a small quantity of amianthus, of a pearly whiteness, Mr Trough- 
ton applied a filament, about of an inch in diameter, to 

tile eye-piece of a telescope. I'be line was beautifully even, 
and considerably opaque. As the crystals seem divisible beyond 
the limit of the senses of seeing and feeling, it is easy to obttiin 
fibres of any degree of tenuity. 

10. Experiment shcto'.ng' that gravity acts equally upon light 
andheaxy bodies .—M. Beuedict Prevost has devised the following 
simple experiment for shewing that the retardation in the fall of 
light bodies is owing solely to the resistance of the air. Place a 
piece of thin paper on tlie bottom of a small box, of such a 
weight, that in falling the bottom will always keep lowermost, 
and having kt fall the box and the paper from the height of 
two or three yards above a cushion, they will both reach it at 
tile same lime; while a piece of iiajM-T of the same size let fall at 
the same lime, will flutter slowly and obliquely to the ground. 
The experiment will succeed if the paper is placed on a crown 
or half-crown piece, without using a box. 

OPTICS. 

11, Singular Optical Illusion seen in liqffirCs Among 

the remarkable illusions which arise fromkx^alvariationsin the den¬ 
sity, and consequently in the refractive power of the atmosphere, 
we are not acquainted witli any more interesting than one which 
was more than once observed by the officers on the expedition 
to Baffin’s Bay. Upon looking at the summits of distant moun¬ 
tains, they were surprised to observe a huge opening in them, m 
^they had been perforated., or an arek throz&n from one to oner- 
ther> This effect arojse from the apparent junction of the 

of the mountains, produced by a variation of density tn some 
piarf of tbr atmosphere between obw^n'cr tmd the tops of 



Natural Phibsophy—Optics and Acoustics. , SOS 

the TBoimtains, but which did not exist at a lower level, so as to 
affect the iofoi'ior parts of the mountains. 

IS. Dr Watfs Theory of* the Rainbow —We have no 
doubt that our readers will partake in the surprise which 
we ourselves experienced, at seeing it gravely maintained 
that the Rainbow is not productd from rain. The learned 
Dr Watt of Glasgow has maintained tliis hypothesis in tlie 
Ann'ils of Philosophy for February 1819, p. 131 , and has gone 
so far as to say that .he considers his “ hypothesis as in a 
great measure established.'" lie suppo.scs that the rainbow is 
nothing more than a spectrum produced by the refraction of 
the edge of a cloud, and that the rainl)ow must always dis- 
ap])ear when the sun emerges from behind this magical prism. 

The following are a few out of many reasons why such a 
mode of formation is absolutely impossible : 

1. A cloud w'ith two perlWt surfaces, capable of producing 
such a distinct spectrum, is a thing quite inconceivable. 

9. In order that the spegstruin may be always concave down¬ 
wards, like the rainbow, the cloud must always lake care ahd 
place its refracting angle mathematically in one position. 

3. In order that the bow may appear befth on the right and 
left ol’ the observer, as it (Uk-s in nature, the prismatic cloud 
must have the common section ol’ its two refracting planes, of a 
circular form. 

We cannot allow ourselves to offer any defence of a theory so 
palpably tr\ie as llie ordinary theory of the rainbow. If any 
doubt were attached to it, it must liavel>een completely removed 
by the discovery tnade by^Dr Brew'ster, (Tieaiisc on rh\losoph\-’ 
cal Instruments.^ y). 350), that the light of the rainbow is actual¬ 
ly polari.sed light, in con.secjucnce ofits having suffered ixfleclion 
nearly at the polarising angle from the posterior surface of the 
drops of water Such a change* upmi the light could not ])o.'si- 
hly have been effected by passing tlirougb any yjri.sni whatever. 
This indeed is an caperimcnlum cruris^ wliich demonstrates 
Newton'’s theory to be correct, and Dr Watt’s erroneous. 

ACOUSTICS. • 

13. Velocity (f Scnmd.-^A scries of experiments on the vcloci^ 
ty of sound has lately been performed at San Jago in Chili, by 
M. D. Josef dfi Epioosa, and IX Felipe Bauza, who obtained 
the following results: 
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Distance in 
toises. 

Time in which 
Sound moved 
through it. 

Velocity of Sound 
per second. 
Toises. Metres. 

Itai'om. 

Therm. 

centig. 

40,365 

38"0 

190.2 or 270.7 1 

Metre. 

1- 0.697 

21“3 

50,316 

43.3 

193.6 

377.3 1 

25.0 

29,558 

26.0 

189.5 

369.3 1 

25.0 

13,841 

1 .2.2 

189:?^ 

368.6 j 


22.5 


The mean ol’ these results is 190.6 toises or 371.5 mcUes, or 
1219 English feel, at a temperature of 23°.5; or if wc take the 
two first t)hservations, wlilch swre inadp at the greatest distan¬ 
ces, we shall have 191-0 toises or 374 metres, or 1227 English 
feet, at the temperature of 23’ of the centigrade thermometer. 

14. Poissons Rcficarchcs on WindJnstrmnents .—A very able 
and interesting memoir on the theory of wdnd instruments, by 
that eminent mathematician M. Poisson, was read at the Institute 
on the 8th Pebrnary 1819. An abstract of it is published in 
die ^4nn. de Cktm. et de for Feb. 1819. 

nYnEODVNAMK‘.S. 

15. Comprcs<iio7i of Water .—The compressibility of water, 
which was long ag& establishced by Mr Canton, and also by M. 
Zimmerman, has been retVntly examined Ijy Professor Q‘]rsted. 
lie has found, contrary to the ojfmion of Zimmerman, that the 
coin}xret>sion of w'ater is projx>rtional to the compressing forc’cs, 
as Canton had affirmed on the evidence of a few t x})t>riments ; 
and that the actual compression is always three limes givatcr 
than tliat Avhich was found by Canton. In confirmation of his 
own results, M. CErsted has shewn that the vel(K;ity of -sound 
m water, as given by M. I.a I*lace, may be* ealculalc^d from them. 
At 14' of Reaumur, he eonsiden's the compression of water as 
I'cjual to about the 0.00013,* or the thirteen hundred thousandth 
part of its bulk. 

16. New 7'eiamhi^ SyphonX—A new sy})hon which has the^‘ 
great advantage of retaining its charge, has been suggested, and 
tised, by Mr Himtcr of Thurston. It is shewn in Plate II. Pig. 
3 . M’licre A, R, are two small c ups fixed Icj the ends of the un¬ 
equal branches, by two aims C (J. When it is charged in the 
usual way, and has been in use, it Avill stand vertically ujxm 
tiie''lKixes A, R, a,-! a base, so llmt when it is lifted by the ring 
1 ), it may be rcjilaced, and will act as formerly. Tlui same 
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effect may be produced, by turning up the ends of the branches, 
and fixing to them a plate or pit'ce of metal, upon which tliey 
iriay stand. 

ELErTUlCITV. 

17. Pyro^Kli’ciricHy of the Tpurmalinc. —The electricity of 
tliis mineral may be shewn in ?i very satisfactory and beautiful 
manner, by means of a thin slice taken from any part of tlie prism. 
Ih order to perf'orm the exjtorimt nt to most advantage, the slice 
should have its surfaces ^‘rpendicular to the axis of the prism. 
It must then be placed tipon a piece of well polished glass, and 
the glass heated to a considerable degree. At the proper tem- 
]X‘mture, which is about that of boiling water, the slice will ad¬ 
here to the glass so firmly, that even when the glass is above 
the tourmaline, the latter will adhere to it for six or eight hours. 
By thi.s means slices of a very considerable breadtii and thick- 

V » 

ness develope as much electricity as i.s capable oi‘ 8uj)jK>rting 
their own wx'iffht. The tonnnalinc lullicrcs alsr) to all metallic 

Cl 

bodies, to wax, and all minerals that ll{l^ e been tried. 

Mr Sivright has fittetl up a tourmaline, .so as to bring the ac¬ 
tion of its two poles very near to one anotlier. It resembles 
the letter 1), with an opejiing in its curved ])?lrt. The straight 
])iirt represents the tourmaline, and the two curved parts 
arc‘ pieces of sih er-wire rising out of two silver caps, one of 
wliicli embraces each polo of the tourmaline. When a pith 
ball is suspended at the opening between the extremities of tlie 
wires, it will vilirate in a very beautifid manner, in virtue of 
their opposite actions. TKphms fitted up the tourmaline in a si¬ 
milar, l)ut less elegant manner, than the jjreccding. Sir Hum¬ 
phry Davy has stated, (Khmoit.'i of Chemical Philosoj)hy^\cA. i. 
p. 130), that “ when the stone is of considerable size, llaslics 
of light may he seen along its surface.'” We shall he obliged 
to any of our readers, who have‘large enough Umrnialines, if 
they will attempt to verify this observation. 

18. Pyro-EUciricity of Nadelsicin. —When the Abbe Haiiy 
discoveretl tlie developement of electricity in the Mesotype by 
rncaits of heat, the twti substances ctilled Apophyllite ami 
Nadelstein, w'ere tiomprehended under the name of IVIesotype, 
the former being the Mesotype cpohittc^ and the latter the Meso¬ 
type aciculaire of tliat mineralogist, Haiiy does not appear to 
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have found pyro-electricity in either of these minerals, but only 
in the mescdype jnjramxCalt. The mesotype ejmntee or apt)- 
phyllite indeed, exhibit-s no electricity whatever by heat, as we 
have ascertained, with very largv; crystals, the largest we believe 
that have yet been obtained with pcri’ect summits ; hut we have 
found that there is pyro-electricity in the nadclstiin or meso- 
type mAculaire, the ])yranudal ^.iininit having vitreous, and the 
root of the crystal resinous electricity *. Dr llrewsler has as- 
certainerl that Nodehtein is quite a different substance from 
Me-snt.ype. , 

19- FJecirical Fhh .—A fish resembling the Silnrus elertruus 
was brought on board the Congo from Kinbomma, upon the river 
Zaire. According to the aicounts of the natives, it communi¬ 
cated a severe shock to the hand and arm, if any J ers(jn touihcd 
it when alive, or, as they described the effect, “ it shot ihnnigh 
all the arm.'” Mr M'^Kerrow descrihes it as three feet six 
inches long; head large, broad and conjpressed; mouth fur¬ 
nished with six long eirrhi, four on the under, and Iavo on the* 
upper-jaw ; mandibles ilentated ; tongue short and eyes small; 
lK)dy without scales; pectoral fins near the branchial openingSy 
the ventral fins near the anus; dorsal fins soft, anti tdaced near 

If ^ 

the tail; up>per parts of the lK)dy thickly spotted black, and the 
under of a yellowish while; skin exceedingly thick. Narra- 
uve an E.vjjcdition, «Sfe. under C’aptain Tuckey', p. S.59. 

MAGNETISM. 

20. Alfiffnctic qiinlHie.s nf Alica. —M. Biot of the Academy of 
Sciences, has lately made some very interesting experiments on 
the magnetic qualities of two kinds «f mica, one of wlilch came 
from Siberia, and the otlycr from Zinwald in Bohemia, mixed 
with crystals of tin. Although these two micas arc very trans¬ 
parent,M. Vauquelin found, that the Bohemian mica con- 
tained^wlllit 20 per cent, of the oxide of iron. Before he analy- 
se^f the Siberian mica, M. Biot examined their magnetic pro¬ 
perties by the ingenious method of Coulomb, of making a rec¬ 
tangular plate of" each oscillate Ixjtween the opposite poles 
of two strong magnets. These plates were suspended by a deli- 

■ III ihi; Memoirs of t'le Iiistitiitp, tom. i. p. Si5., Haiiy assures us that the 
pyramitla! Minunit of m(''<(>cype possesses rciini/as olectrici'y; and in his Tfaite dc 
Minarah^h-, vol. Hi, pu lie says that it jtMH&eesea witfuovt clccwicity. 
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cate fibre of silk, wlioso torsion was insensible. The .mica from 
ZiiiwaJd oscillated twelve limes in 55", and the Siberian mica 
only seven times in the same period. Ilente, the magnetic 
forces were as (12)* to (7)*, or nearly as 6.8 to £0. li' we sup¬ 
pose, therefore, tliat the quantities of iron width lliey respec- 
lively contain are proportional to these i'orces, the Siberian 
mica must contain 6.8 per cent. «1‘ the oxide of iron, and the 
Bohemian mica oontained 20 per cent. It is very remarkable 
that thi.s ro.siilt jvccords exactly viih M. Vauquelin’s analysi.*!, 
which was .sent to M. Bi«t aftei- his own experiments were 
finished. M. Biot does not say that he took the precaution of 
making the micas oscillate at the same temperature, as it has been 
ascertained that the magnetic qualities ol' minerals that contain 
oxide of iron, and aKo ihose of mica, are developed more pow¬ 
erfully hy heal. A lull account of tliere interesting experiments 
will he found in the Memoirs of the Academy of' Sciences lor 
1816. 

21. Variation of the Needle at Stockholm and at Trcnycm or 
Drontheim., in Noricay .—The following results rcsj’ceting ihc' 
declination of the magnetic nec’dle at Stockholm, have been 
publislied in the Memoirs of the Swediijh Academy of Sciences. 

Variation, 


1763, 18th IMay 11“ 50' 0" West. 

1811, June 15 51 40 


1817 


March 

1 

5 35 51 1 

15“ 85' 4' 


1817 

9 

April 

1 

5 34 17 j 

Mean, 

The following obsc 

■rvations on 

th(i declination 

were 

made at 

Drontlieim in N 

orway 

, in north 

latitude 63 

“ 26' 

16", 

and east 

longitude. 


• 







176.9, 

15'* 


777, 

17 = 

45' 



1770, 

15 

SO 

778, 

17 

50 



77J, 

15 

40 

779, 

18 

0 



772, 

16 

6 

780, 

18 

0 



773, 

16 

40 

781, 

18 

29 



1774, 

16 

46 

782, 

IS 

30 



775, 

16 

58 

78.3, 

18 

52* 



776, 

17 

.30 






22. Diurnal Variaticn of the Needle. ~Wc are glad to observe 
that tlie very interesting and hitherto inexplicable jlicnonicna 
of the dally clianges in the post!ion of the magnetic needle, are 


” S«« fir Ciuku'B TrswtUf Pttit ui,, Secu 1. ^ 7^ 
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likely to bd observed with .'iccuracy, and carefully recorded. 
Oiir countryman Colonel Beaui'oy, has the merit of having be¬ 
gun these observations so early as 1813; and the Board of 
Ijongitude ol‘ France have mused an excellent apiiaratus by 
Fortin, to be placed in the Koyal Observatory for the same ])ur- 
jK>se, wlnle Marshal the Duke of Hagusa has plar^ed a similar 
one at his chateau at (M\atillo;i sur Seine. A singular change 
was observed both at Fails and Chatillon on tlie 31st Octolier 
1818, and also at Busliey Heath by Colonel Beaulby, which M. 
Arago justly ascribes to the inlluenpc of the aurora lK)realis, 
whicii was ohsc:rved at Bishopwcarmoutli on the same day. See 
Ann. dc Chhti. ct Phij'<. Jan. 1813. 

£ 3 . Magnetic Obseri'atlous made dunng' t7te. Arctic EorpedUion. 
—The billowing table, slicwing the dij) and variation ohser\ed 
on the iee, out of the sliiji's attraction, contains the observa¬ 
tions made during the Arctic Expedition that are most to be 
dejieuded on : 


1 

.atitiide 

Xortli. 

L 

Diitiitiido 

West, 

\'ariaUon. 

Dip. 

73® ?3' 

39 ' 

57“ 3.5' 45'' 

80“ 01' 22" 



71. 

01 

30 

57 

56 00 

80 

30 IG 



7.5 

.32 

001 

GO* 

85 00 

88 

1.3 00 



75 

51 

.30 

03 

00 15 

87 

49 52 



75 

58 

5G 

Gt 

41 15 

91 

17 00 



75 

4f> 

38 

G4 

45 00 

90 

17 42 



75 

50 

30 

G4 

42 45 

91 

33 22 



7.5 

51. 

.58 

G.5 

39 1,5 

92 

44 20 



7(» 

2‘) 

4(> 

72 

54 00 

103 

41 14 

85“ 43' 15.5 

7<; 

32 

45 

77 

18 00 

107 

.56 16 



70 

08 

28 

78 

4S 15 

109 

01 42 '85 

.'>9 IT 

7(i 

41 

00 

75 

2f, 00 


1 

86 

08 37 

70 

35 

.30 

77 

57 05 

8G 

33 20 1 




II. (‘IIKiilJSTKV. 

SI*. PhcuariT.s recent Ea'pernncni.'i (ni Oecpgenaicd Water .—^.iXt 
the mcetingof the Institute, on the 29th March 1819, M. Thcnard 
announced, that he had obtained water, which contained in 
j^^ht, doulile its usual (pjaplity of oxygen, that is 100 parts of 
water may ^t«)rb 88.29 of oxygen. I'liis oxygcnalcxl water 
possesses remarkable jiropertles. It is colourless, and has no 
^mell in iirdinary circumstances, hut a particular odour in a va¬ 
cuum. Its taste is astringent. It acts ujion the skin like a 
sinapism. Its specilic gravity is 1.45. When a drop of it is 
let full ii])on a stratum of oxide of silver, })laced at the bottom 
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of a glass, a fletonatioii takes place. The oxygen of the waler^ 
and that of the oxide arc disengaged ; a great quantity of heat 
is developed, and light is produced so sensibly, as to be per¬ 
ceived where the dai'kncss is wot very intense. The .same ])lie- 
iiomena take place with silver, ])latiuum, gold, osiniuiu, iridium, 
rhodium, the peroxide of cobalt, &c. 

25. Hyposvlplivric Acid. —-'A new acid has been recently dis¬ 
covered by MM. Gay Lussac and AVelther, which they have 
* called Hyposidphuric Acid, and an account of which was commu¬ 
nicated to the In.stilutt*of France, on the 5tb April 1819. They 
obtained it by p.assing a current of sul})hurous acid gas, over a 
solution ol‘ pi'i’OAide oi‘ mangancvje in water; then filtering and 
pouring into the licpior, a certain quantity of barytes, and can¬ 
ting a current f)f carbonic acitl gas t(j pass over it, if there is 
an excess of this ; then by pouring upon it sulphuric acid, the 
barytes is throwai down, and the new' acid is obtained, whicli is 
dried under tbe receiver of an air-pump, by sulphuric acid. 
^J'he greater lumibej' of the salts which it forms with earthy or 
metallic ha.ses, arc soluble, and crysla!li/e. 'J'he hyposulphatcs 
of barytes and lime are inallerahle in air; and tbe suberic acid 
and chlorine, do not decompo.se the liy j.^isulphate of barytes. 
'This new acid is composed of two proportroirs ol‘ sulphur, and 
five oi* oxygen. 

2t). Nexe Acid in t/ic Vihurnnm Opulus. —M. Chevreul has 
tliscovcrcd in tlu‘ 1‘ruit of ih ■ Vibnennm Opuhts, an acid in 
every respect similar to the Delphinic Acid, wJiich he had pre¬ 
viously discovered in the fat of the dolphin. 

27. Pin'pvric Acid. —M. Vmujuelin, we understand, lias been 
engaged in repeating the expevinienis on the Purpuric Acid, 
which llr Front has described in Phil, Trans. 1818, p. 420. 
He has announced, that be dots not agree with Dr Frout 
respecting tbe existence of tins .acid, but has not yet publislied 
any of the details. 

28. Production Liphf., by breaking Gla.'iS Balls filled xmfh 
0.rygen. — A very curious and important experiment has re¬ 
cently been made by M. liiot. It consists in breaking by niqfins 
of a suitable apparatus, a ball of glass filled with oxygen gas, 
and placed in the receiver of an air-puinji, in which as perfect 
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a vacuum as possible Has been Ibvnicd. cflect of tliis is 

to produce a brilliant light in a dark apartment. 

29. liuhfig and Pet'tC.H ntw E.rpcrhmnU on Heat. —At the 
sitting of the Academy of Sciences, ol‘ the 12th of April last, 
these eminent chemists j)rescnted the continuation of tlieir able re¬ 
searches on heat *. Jly means of a. very simple instrument of their 
own invention, they have made numerous experimcaits, and ob¬ 
tained several very imfjortant results respecting the eajiacity of 
bodies for caloric. One of the most in)]K)rtant of these is, that from 
the proportion of tiie atoms ol‘ which a bdUy is composed, its cu^- 
pacity for heat may be deduced, and vice versa. It appears also 
from their experiments, tliat the (juantity of heat disi'iigaged in 
chemical combinations, does not dejK'iid on the ca})acity ol“ the 
body for heat ; and, therefore, that the ordinary theory must be 
rejected. 

30. Nt'iv vegeiahlc Alkan called Stryclminc. —'fliis new alkali 

was discovered by MM. Pelletier and ('aventou in the Str/jeft- 
•nos igtiatia^ and the Sinjehnos nn.r vomica. It may be t)btain- 
ed in very rainufe tpiadraiigiil.ir piisms, lerminated bv pyramids 
It has an intolerabh' bitterness. It is deeom])Osed and ear- 
bonised at a lemjK;ralure Mnferi(»r to that wlneli destroys tlie 
greater ])urt t)f vegetable svibslanees. It is eom])osed of oxygen, 
hydrogen and carbon. It is almost insoluble in water, 100 
grammes of water, of the lemperainre of 10', dissolving only 
0.015 g. of it; and 100 grammes ol‘boiling-water dissolving 0.01. 
It is a very singular fact, that a .solution ol' strychnine in cold 
w^atcr, though it contains only in weight »)f the alkali, 

may he diluleil with 100 times its volume of water, and yet pre¬ 
serve a marked degree of bitterness, 'fhe jirineipal eharax'terof 
this new alkali is, that it unites with acids in I’onning neutral salt.s. 
M. Magendie found that it exerts a special stimulating action 
on tlic .spinal marrow, and brings on a true tetanus. A cjuarter of 
a grain produced very decided effects upon a large dog. See 
the Ann. dc Chim. ct de P/ujs. Feb. 1819. 

* abstract of ttieir published experiments, the most accurate and valuable 
Ihat'^liave yet been made on the subject of Heat, will be given in a subsequent 
Xamber of this Journair 
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MlXKllALOllY. 

31. Geognosy of the Appennincs .—Prcjfcssor Ilausinann, who 
js at present engaged in geognostictil investigations in Iliily, in 
the Appennines as far as Florenee, found no prinutive strata, 
the principal jxjrtion of this ])art ol‘ tlie range })cing of transition 
rocks, vi/. greywaeke, clay-slate, limestone, and various sub¬ 
ordinate Iwds. In many hills and valleys, the rocks were al¬ 
most identical with the transition strata of the Hartz ; yet in a 
general view, the A})})cnnme range of transition rocks is distin- 
guislied by two striking ])eculiarities, viz. the great abundance ol’ 
serpentine, and of diallage-rock (eomjtosed ofcliallagc and saus- 
wurite,) and the vast beds of marble, of the llnest kinds, in some 
of which are situated the celebratexl marble quarries of CaiTara. 


32. Mincralog iraJ Society at Dresden .—A niincralogical so- 
ciety has been established at Dresden, and »)ne \o!nine of Me¬ 
moirs lias jiisl a])j)eared, under the title, “ AtiswaJii aus den 
Sehriften tier unter Werners niitwirkung gestifteten GeswUs- 
chaft fiir Mineralogie zu Dresden.'" AVe luo'i' received a copy 
of this work, anti shall gi^ e an .iceoimi of it yi our next Number. 


33. Nctc Systems of rystalloffrophy .—The deserij)tivc ciys- 
tallographies t)f J{ome de Lisle and Werner, are well known, 
mid also the niathcniatical s^stem of Ilaliy. Very lately, this 
most important subjeet lias engaged the attention of three 
learned and distinguished mineralogists, viz. Professor Moh.s, 
successor to AA'erner in h'revberg* Dr AVeiss, Professor of mine¬ 
ralogy, in PerJin, and AI. Ib-ocliant, Professor of miiuiralogy in 
Paris. AA’^e are in jMisst'ssion of a full account of the method ol' 
Molw, anti fdst) that t'f AA'eiss; iui*l Proehant has explained his 
vdew.s in a wtirk we have just ]-eeei\od. Air Preithaiipt of IVey- 
berg, who published the last voiumos of [Itifliuaiiif.s Alineralogy, 
has anntmiieed in Gilbert’s Annalen tier Plivsik, that he is enga¬ 
ged in framing a system of erx slallogra]ihv, wliieli is at the same 
time philtistjphieal, chemical, aiul according to the principk'S of 
natural history.—In oiir next number, w e hope to be able tojire- 
sent our readers with a etnidcnscd view of these diff’erciit .systems. 


Si. Heron dr Vide Dosse., J)e ta lUche.^sc mincraJe .—The 
valuable work of Jlcrtm tl<* A'ilie J*\»ssc, “ De la Ilichcsse nii- 
nerale," in three volumes tpiarto, with a magmiiccnl folio vtv. 
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lume of pljttcs, is just finis'ied, atui a w)py has reached us, but 
too late for any further notice at present. 

35. Lampadius on Metnllurffij. —Tlie extensive work on me¬ 
tallurgy by Larapailius of bVeyberg is finished. It is very 
much to be rcgTetted, that hitherto no good Avork on this sub¬ 
ject has aj>]K’a,rcd in (Ireal Britain, A\'hieh may be consider¬ 
ed as one of the first mining countries in the world. We would 
recommend the compilation atid arrangement of such a tvork for 
this country ; and are confitlenl, that, if executed with judg¬ 
ment, it AvojiJd be protluctive of very bonefieial cflbcts in our 
different mining distriets. It is also very remai’kahle, that we 
do not po.sst'ss any Knglish tvork of authority on the princi]>lcs 
and practice of mitilng, although on the (’ontinent there arc 
many g<Kxi tvorks of this description. 

36. Submarine Volcano 7u ar Shetland .—The late llev. Gtxwgt- 
I.OW, author of the Fauna < frcadensis, in a tour ihrovugli the 
Shetland Islands during the sunimcr of I’/TI (tl>e ATS. «»!’ which 
is in the pos.scssi(>n «)r Dr llibbcrl), collectcil sonte curious in¬ 
formation from the Islaml oJ* Fetlar, which appears to liave 
fixed the site of* a submarine voN ano at no great distance from 
the Briti.sh Isles. TJie lat^‘ vViidrew Bruce, <}f T'l'ic, in a 
statistical account of the island, communicated to Air Low, 
says, “ In 1768^ we hatl the vi.-iblt' signs of a submarine slioi k, 
which threw ashore vast (]uanlltics of shcli-flsli of different kinds, 
and of all sizes, with conger cels, and othc'r .sorts f)f fisJi, but all 
dead ; at tlic same time, the sea, for .several miles round, was 
of a dark in\iddy colour for several du) s after."' 

In relation to the same event, the late Air Gordon, then mi¬ 
nister of the Island of FVtl;u', rej)orts ; Some years ago, there 
was a marine eruption, or somi* such jihcnomenoii, whidi we 
could not account for in any other wav- There was a vast 
quantity of sea fish driven asJiurc of Aarious kinds, and many 
that had never madt' tlieir a]>pearanc:c‘ on tlii.s coast before. 
Conger eels above seveti feet Jong, but all dead. The Avater in 
the bays was so black and muddy for eight da 3 's after, that 
when our fishermen were hauling haddocks or any small fish, 
theiy could never discern the fish until liauled out of the water.’* 

ZOOI.OC1Y. 

37. Comparison of the Shvll of an aiicicnt Greek and of a 
Belaud-) lannu.al .—It is well known, that the celebrated Pro- 
lessor of Natural History at Gottingen, lilumenbacli, lias em- 
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ployctl many years in invt'stijratmji; ami tlosi'rilnn^ the skulls of 
till* (lifferenl races of the human species, and also of the various 
cliaracteristic trilx:s of these races. It has always been a princi¬ 
pal object with that distinguished naturalist, to obtain skulls of 
tlu* different nations of anti(pnt\, and he has succoeded in col¬ 
lecting those of Egyptians, Jlouians, and Germans. Very late¬ 
ly he lias been able to add to»!iis very extensive and valuable 
codec Lion of crania one tif an ancient Greek, jire.sonted to him by 
die I’rincc Royal oJ‘ Bavaria. It was taken from a^rave in Gre- 
<-ia IVla^na. It is partifc'ularly di.itin^uislied by tlie* irentle and 
t'le^'aut curve of the brow, and the perpendicular position of the 
‘ip|>er j.iw. It may he considered as the jn'ototyjK? of the an- 
G)i'( 'iitn. prqfdi\ and serves to shew that the ])roflles in 
Grecian works of art, were* not, as De Pan and others say, merely 
'* iri style tie dessein, adojiti* dans (jiieli|ues ecolos." Prince 
Ala.vimilian tif Newied. one ol’ the most distinguished amongst 
till* royal ciillivalors of natural lilslorv on the continent, and 
w ho, V ith a rare /eal ami inlrepldilv, evjiosed himself to all the 
tlaneei's and difficulties of a journey through the' wilds of Bra- 
"il, lias brought with him to l:iuro]';e a collection of' the erania 
of ihi' dilferent savatic' tribes la met with. Aery lately he pro- 
sciited lo Blimieuhaeh the skull of om*of tlie'Boteeudos, a trihr 
oj camnlials who inhabit remote '.hslnets in llu- \ast eountry 
of Brazil. Wv can scarcely find words to ('\]M'ess the very 
■'trikini;- eontrasl of the features of tins eauiiihal eraniuni, when 
compared with that of the noble 1 lelU'ifiaii already mentioned. 
'fliL one is the most jH’rfivL and beautit'ui in form ever met with, 
while the other in its oi>ueral aspect im>re ne.iiK ri'.-^emhles the 
oran<>: outaiie;, than e\en the most eharaetei istie skull of the 

O O' ^ 

N('^ro race. 

88. StrueiKn qf‘ the ( ufitiC —’’l1i.il admirable man and e\- 
eelleiil aiialoinist, the latt' Dr Giirdon, maintained, from actual 
investigation, that the (utlcle or* scarf-skin of the human body 
was without pores, and had neither a true lanfmaled nor librouB 
sirueture. 8'he ei'lehralefl Pri'fessor Kudolphi t>f Ih'rliii, m a 
nK'inoir in the Transactions of' tiie Berlin Academy fur 1814- 
1818, entitled *• hu^ eonfirmed these pb- 

-sercations. 


31). 'J'hr Co!c,ur qf the d'dirruf 
Ctiticlc .—The skhi of' ar'*tui!s is 


Heu ;,v q/“ ^Tan s'iinati d hi the 
eompo,<erl of two parts,—the 
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cuticle or scarf skin, aiirl t-iuis vci'a or true skin ; and, between 
these, many anatomists place a third lavt'r, nanu-d rete muco.snm, 
This rete mucosiun, is supjM)se(l l)y S(Jine to he the seal t)l“the 
colour of the skin, and that, tluTcfore, it is reddish in the Ihiro- 
ftean and black in the Ne^ro, and so forth. The Jatt Dr Gor¬ 
don denied its existence in tlip J\ni(>}iean race ol“ the lunnaii 
sjKJcies, but believed he had lifinu! it in the Nei^ro. This <ipl- 
nion is adopted by Lawrence, in his late interesting work on the 
Natural Hislorv of Man. Kudolphi lias latt^lv re-examined the 
human skin, and (U-clari's that thei-e is<.u» suih part as the rete 
nincosun), and tliut the ( tth'iir oi‘ the' differejit races of tlie human 
species is seated in the cjilicle. 

40. Rcsp'n-dt'tvn of Fron-s. —It a])]H’ars, from a serie's of curious 
experiments jjcrionned by INI. Edwards, and detailed in the 
Anmiles <le fdiimie et Ph\sKjue for January ISl9, tlial frof^s, 
toads, and lizards, are preserxed alive and in liealth underwater 
f<)r xveck.s, by nu'ans of the air contained in the w.iter, xvliieh they 
abstract, e.ot bv the lunijs but bv the '■kin. 

41. Live L'rJtrd nnhcddid in a Sunn Coal .—In the month 

of Au^'ust liSlS, when thexxorkmen xxeri' .•'inking a ni'w pit at i\lr 
I'Vnton’s eollierv n.'ar \\ Akedeld, and hiul passed through m('a- 
snres oi‘sloui', ‘’’rey biiist. blue ,-loue. and some lliln bi>ds ul‘l oal, 
to the dc'|)tli ()!' loO yards, ihx'v eame to tlie seam of coal, about 
four feet thnk, xxiueh thev prop.i'-ed to xxork. .After ('\ea\a- 
tin^’about tliree imhc's of it, oiic (W the miners struck his pick 
into a crexiec, and, liaxintj; shattereil llu* coal annmd into small 
])ieccs, he (ii'icoxetxd a hz;ird ab<jnl live Inches loiijr. Jt eon*, 
timnwl x'cry brisk and lixelv for about 1('n minute,s, and tlien 
di'fjoped and tiled. See l*itilos(ij)liiatl \oI. lii. p. 977. 

I 

JIOT \\V. 


42. Avi'icr.'i Tyi.'^aivn'tc.s rc.\j)Citiu^' the Irlolimt of Sap in JV^r- 
ifddcs. — M. Amiel, jire-fessor of mathematies in tlu' Umversity 
of Modi'iia, has constrncU'd a reHeetin^ miertjscojx*, in xxliieh 
the i!naf;e is formed m one of the e(»njn‘'ate foci of an ellipsoidal 
spetnhim. As thi'-m.slrument j^ixt's x'ery dislinet xi.sion, it ad- 
nnls of the a{ plication oi‘ xtrx hi”h mafvnifyintr powers, and 
lias enabled ?vl. A",iivi to m.:ke sexeral imporlant disctneiies. 

One of the mo..', eui'i.nis td these, rel.'ites lo the form of thi* 
orliit in v.iiieii die '•:;}* civeul.Ke,^ in xe;;.' tables, lie took a small 
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p*uH'(‘ of watci* mallow, wt* Ix-lii'vi', and haviiiir ohscrvod the sap 
tiiTiilalc ill a soli ol olliplical orbit, lu' i'onnod a bo- 

tvvooii tlio two oxtroiuilios of ilu- vo^vtabU* sloiii, so as lo prc- 
Tc'ot tlio sup from |)asMii”- tlirflugh tbr ]i»iitnro. The consc- 
tpu’iu o of ibis obsti uoluHi to tho motion oi' the siip, was to make 
it oiroulaU’ in two ollijithal orbits, one on oiuli side of the ligature. 

This roinarlviiblo oxporjnu^nt Vas sliown b_y JVIr Amiri to Mis 
Ibnul Iliuhnoss the Areluhiko IMaxiuiilian, from whom \\r Md 
the honour of rocei\in<i^ the proetding aeeount of it. We be- 
lie\i‘ that its learned aiilhor has ifi\estimated the sulijeet with 
mueli attention, and has printed an aeeount of his researches in 
the lohmie of the I'vlemoirs of tJie Italian Society wJiicli is soon 
expected to reach this I’onntry. 

IV. i;K,NKI! VL S(ii:N( K. 

4d. Oi'crliDid from Jlud^ojia Btnj lo the .shores of the 

Anitc (htim .—It i-- known that (io\erimienl has /ilted out 
two new e\fM‘(]itions f()r the aretie regioii.s ; the one intended 
for Hadin > l’a\, and tlu* ot!u»- tor lludsjnfs Ilay, and the coast 
of iIk' ,\retie On an. 'i'he ilatlinV bay expedition is to endeavour 
lo complete tlu' .-.iirveN left uiilinidied l)\ Cajitain Ross, and is 
tluTi'I'ore almost e'ntirely of a maritime natait'; while the other 
is prMieipallv a journey on the i-onfinent oj‘ America- The party 
to he employt'd in llu' American e.\})i'dition, consists of Lieute¬ 
nant Tranklin, the commanding oflicer. Dr Richardson of Leith, 
medical oflicer and uaturali.-.t, two IMidshipmen, ami two ser¬ 
vants ; ill all six I’hirojH’ans. They saile'd ahout the 20th of May 
m <me of the llutlsou Iki\ r^hips, aiul expoet tt> roach York Fac¬ 
tory about tho iniddlo of Augiisl. On tho intolligoncc they re- 
coivo at that piaoe, tlioir fnlnro jiroooi'dings will in .some mea- 
sur<‘ (Upend ; and muoli will no cio.^ht he U‘ft lo tho discretion 
of tho commanding odicer. A\\‘ do not kiu*vr what his prociso 
instructions ar(‘; hut wo UTulcrst.'wid that tho jiriinary ohje'ct is 
to ascortain tho north-oaslorn boundary of tho Amorioan coriti- 
noiit, and from tJionce to surve'y tlio coast to the we.stw'ard as 
far as practicahli*. In jiro.seculion of this object, wc believe it 
is intended that tlu* expedition should endeavour to trace the. 
Copper-inine River to it.s tormination in tlie Ocean. The 
prevalent ojiinioii with gc'ograjiJiers in hmgland at present is, 
that this river, instead o(‘running nearly duo north, as described, 
by Heftrno, trends away to tlie eastward, and terminates in Re- 
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pulse Bay. Amonj; the argument.'. ])n)uglit forward in support 
of this uolion, it is smd, that Hi-arne entirely neglected to take 
the variation into account; and Lieutenant Franklin is in pos¬ 
session of a eliart drawn b\ Matonnaljbec, in which tlie river 
ut its rising has the direction given to it in Ilearne’s chart; 
but ai’tcrwards it runs jicarly east, and terniinates t»n the 
eastern coast, ncarlv in the sit\ialion given to Tlepiil.se Bay in 
the Knglish charts. Malonnabbee'’s ciiart is correct in the ]M)si- 
tion of place.s, and direction of rivers kn(»\n to tlie Hudson Bay 
settlers. There is a probability, thtyi, by tracing this river 
to it.s termination, that the expedition may reach near to 
the north-eastern point of the continent. The ex}K'dition ex¬ 
pect to embark in eanoc's, eight or ten davs. after tlieir arrival 
at York Factory, and proceed by Cumberland Ibrase, Isle a la 
(h'ossc', ive, marked in Arrowsmitli’s inaj), to Fort Chepevwan, 
or, ii possible, by Slavi- Lake. If the autumn is favoi:rabli\ 
the party hcipe to reach h^oj’t (’lu-jvwyan bel’ore tin* coinmeiice- 
inent ol winter. The distance t)f this place from York I’ac- 
the eireultous route the expedition "vvili be obliged t(i 
take, v»ill be alwnit 1400 miles. 11* eiremnstaiues permit, if i-. 
intended, after the ])artv become a little inured to the sewerity 
ol tlic winter, to'endeavour to n'acli Big Slave Fort, (the most 
advanced Luro{)ean scttli'inent), beiore s])rmg. At tins j)lace, 
a party of alxmt tweiily Indians, with tluir wives, will be en¬ 
gaged ; and from thence the isxpedltion may be said to com¬ 
mence. 'I lu>y >\ill tlu‘\i be U'l’l lotbeir ov. n resources, in a coun¬ 
try unknown to JhirojK-aus ; for llcarne*s di'scriplion has added 
little to the imperlect aeeounls lie eolli'cted from llu* nalivi's. 

Hr Uiehardsoii carries with him a \arielv of pbilo.sopbieal in- 
slrmnents; and we understand the Admiralty have ordiMvd 
from Mr Adic, j(ir Llie ex^iedition, two of bis portabhi symjiie- 
somelers. 


44. WliirljhxiU., and Snlitcrrancwi.i Pivu^age of Ihr Congo .—In 
oxanhning the (juanilty of water wbieli pa.^sed over a contracted 
part of the river ( ongo, CajiUuu Tuekey, Frofes.sor Smith and 
Mr F itzmaunee were all surprised at iLs smallness, compared 
vwth the immense volume which rolled into the ocean throuiih 
Its ileep funnel-shaped mouth; the more so, as they liad pre¬ 
viously ascertained, in their progresb upwards, that not a single 
fiibiUary slream ol* water, sufficient to turn a mill, i'ell into tlie 
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river on eitl\cr side, between the moulli and the cataract; and 
diey concluded, that the only satisfactory explanation this 
remarkable dilference in the quantity, was the supposition that 
a very considerable mass of water must find its way through 
subterraneous passages under the slate-rocks, disappearing pro¬ 
bably vvhere the river first enters these schistose mountains, and 
forms the narrows, and rising again a little ht;low their termina¬ 
tion, at Point Sondie, where the channel begins to widen; and 
from whence to Lemboo Point, a succession of tornados and 
whirlpools were observed to disturb the regular current of the 
river. These whirlpocjls are desc ihed both by Captain Tuckey 
and Mr Fitzmauriee to be so violent and dangerous, that no vessel 
could attoinpt to approach lliein. Kven the eddicjs occasioned by 
them were so turbulent, as fretpiently to resist both sails and 
oars, turning and twisting the boats round in every dinection; 
and it was with the utmost diflficully that they were extricated 
without Ixuiig swan)p<^d. 

45. WhiicnettH atulluinlnosHij of the Sea. —..Vfter pa.ssing Cape 
Palmas, and entering the Gulf of Guinea, Cajrtain Tuckey ob- 
servetl that the sea had a whitish colour, wliich gradually 
creased till they made Princc^s Island. The luminosity of the 
sea also increased, so that at night iIjp ship^eeined to be sailing' 
on a sea of milk. In ortler to discover the cause of these ap- 
pearance.s, a bag of bunting, having its mo\ith extended by a 
h(X)p, was ke})t overh(»!ird, and by mesHns of it they collected 
vast nmubers of animals of vaiious kinds, particularly pellucid 
sculpa'i with innumerable little crustactwis animals of the scyU 
larus genus attached to them, to»which Captain Tuckey prin¬ 
cipally allributed ilie Avhitish colour of the water. Thirteen 
species of cancer were •caught, not above one-fourth of an 
inch long, eight having the .sluyie of crabs, and five that 
of s]irini})s. Amt)ng these, the Cancer fulgens was con¬ 
spicuous. When another species was examined by the micro¬ 
scope in candle light, tlie luminous projxirty was observed to re¬ 
side in tlie brain, which, when the animal was at rest, resembled 
a most brilliant ajnetliy.st, about the size of a large pin’s head; 
and from this there darted, when tlie animal moved, fiashes of 
a brilliant silvery light.—See C^aptain Tuckey’s Narlrativefpt^^^ 

46. Prcsn x'atton of Vi'nits bij the Carhcmle Acid .— 

in a letter to Count Chaptal, has announced the important ppe- 

vru. I. NO. T, juNi: 1819. kf 
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tical discovery, that fruits may be preserved by means of car^ 
boiiic acid gas. Cherries, grapes, pears, apples and chesnuts^ 
were placed in glass vessels, tilled with carbonic acid gas, obtain¬ 
ed from carlxinate of lime by sxilpluiric acid. Neither the colour 
fior the tasteof the cherries wcl’e altered at the end of fifteen 
days; and at the end ol‘ siv weeks, they were in tlic same state 
as il’ they luul been ])reM’rved in brandy. The details of these ex- 
|)erlnients will be found in tho^l an', de Chim. ct (lePhys. J an. 1819- 

47 liu'i:: Preta, or Black PmctU' Root. —The nativ es in the ■ 
inlerior of llra/11 use an infusion of the ^root of a plan!,, some- 
w’lial resembling ipet’ai'uanlia, with great effect in the cure of 
tlropsy, and in destroying the dangerous efTcets produced by 
the poison of serpents. When taken, it jn'oduces vomiting, aiul 
afterw'ards acts most powerfully on the urinary organs, oecasion- 
iiig for five or six days an extriun'dlnary flow^ of urine. One 
doze is siud to be sullieient lor the cure of the bite of serpents. 
l)ut utany arc re(|uircd fl>r the ivinoval of dropsy. 

48. Sr'ent/fr Prarcllcrs hi Brardl. —It Is probably not ge¬ 
nerally known, that, at this moment, scientific travellers are tra¬ 
versing all part:-; of lirazil, under the protection of the Tortu- 
gue/e, mxl at the ex])eneo/)f the Austrian, llavaviau and Tu^,- 
can Governments, On the part of Austria, the following are em¬ 
ployed: 1. Professor Mikan fin' natural history in general, and 
K'otany in particular : S. Dr Pohl as mineralogist: 3. ]\I. Nat- 
t('rer for zoology ; 4. J\I. Schott as gardener : H. 31. S(X-hcr 
;is huntsman : (J. IVI. hinder as landseapc-jmintcr. 7. M 
Unehbcrger as botanical pal!,iter, and 31. Prick as natural bi.s- 
lorj' painter. On the part of Bavaria, 1. Dr Spix as zoologist, 
and 2. Professor 3Ia,rtiiius as Ixitanlst. On the part of the Grand. 
Duke of Tuscany, Dr Ifadi as naturaii.st. 

“ 4 

V, PRIZE QUESTIONS AND MEDALS. 

i 

Adjudicalam of the Copley Medal. —The President and 
incil of the Hoyal Swiety of Dondon liavc adjudged the 
;tjold Medal on Sir Gtidfrey Copley'’s donation, for 1818, to Mr 
Robert Seppings, for his various improvements in the construc¬ 
tion* of ships, communicated to the Royal Society, and publish¬ 
ed ill tlieir Traiisaction.s. 
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50. Adjudication of the Ruvifbrd Medals. —The President 
£uid Council of the Royal Society of Ijondon have adjudged to 
Dr Brewster the Gold and Silver Medals on Count llumford’s 
tlonation, given every two years for the most important dis¬ 
coveries on Light or Heat made in any ])arl of Lurope duniig, 
that ])eriod. 

51. Kstahli.Hhmeni of a Physiological Pr 'jr in France. —A 
sum ol' money having been anonymously transmitted to the 
JRoy.'il Academy of Sciences in France, for the purpose of Ibuiul 
ing a Prize in I']iysit)]ogy, the Academy lia.s announced that e 
Gold ]Viedal of 140 francs value, vill be given to the Author of 
the ])ilnled work or manuscript sent to tlicm before the 1st ol‘ 
Decc'niber 18l{), which shail be considered as having contribu¬ 
ted nio^ t to the pjogress of'Fxperiinental PliysioJogy. 

52. AVre Fund for the Establi.'ihmenl of Pri-.e Mfdals in 
Scotland. —\Vc have great pleasure in announcing, that llic 
late Alexander Keith, Fsq. of Pavel,ston, lias l(>ft L. 1000, un- 
<ler tJie managemenl of tlie jire.sent Air Keilh of Pavelston, All' 
Keith, surgeon in Edinhurgh, and Dr Brewster, l‘or the jnir- 
]ios(' of promoting the advancement of the Arts and iScicnce* 
ill Seotf'ind. AVe expect to he al;l(‘, in our second or tliird 
Nimdier, to announce the particular pur|)i»ses to whicJi this 
liberal donation will be apjiropriated. 


.\ H r. X XX VIII. —lAst if Patents ^'nmted in Scotland in 1819- 

.1. X. O Jami;s Fox the younger, ol‘Plymouth, in the county 
of Devon, rectifier, for hi* inventiiin “ t>f an improved metliod 
or method,s of diminisliing the loss^in quantity and quality of 
ardent spirits, and other fluids, during the processes of distilla- 
Uoii or reetification.” Scaled at jiklinburgh 20d .lanuary 1819. 

2. To Jamks Jeffrav o1‘ Glasgow', professor of Anatomy in 
the University, for his invention “ of' cunibinations of, mid im¬ 
provements ill, inacliinery to Ixi moved by wind, ste.am, animal 
strength, water, or other power, by which means boats, barges, ^ 
ships, or other fluiiting vessels, may Ixi jiropclleil, or made\o 
move in water, and w'liich invention is I'urther applicable to 
other useful pui-poscs.” Sealed at Edinburgh 2d March. 
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3. To John Simpson of Ilirniingliain, in the county of War¬ 
wick, slater, for his invention of ‘‘ a method of constructing 
and making harness, on an improved principle, for horses, or 
any other animals used for the purjiose of drawing or convey¬ 
ing carriages, to be called Release Harness.'” Sealed at Edin¬ 
burgh 17th March. 

4. To Edmcnd Hnako of Brighton, in the aninty of Sussex, 
chemist, for his invention “ of certain processe.s, means or me¬ 
thods of hardening and improving animal fats and oils, .so as to 
manulacturc therewith candles of a superior quality to those at 
present made i'jorn tallow.” Scaled at Edinburgh 2d April. 

5. To Dami) Gorhon, Esq. of the city of Edinburgh, Ibr his 
invention “ of a portable gas lamp.” Sealed at Edinburgh 23d 
April. 

6. To John Neilson of Linlithgow, in the county of lanlitli- 
gow, glue-maker, for liis invention, “ That certain vegetable 
substance.'., not hitbei'to used by tanners and loalhcv-ilressers, 
may be employed in tanning and coltiuring leather; and tliat cer¬ 
tain vegetable substances, not bitberto usetl by dyers, may lie 
employed in tlie art of dyeing,” Sealed atEtlinburgh 12th April, 

7. To Philip Pi\di\ of Faniinghain, in tlie county of Kent, 
shoemaker, for hiJi invention “ of an improvement on .".ingle 
and double trus.ses.” Sealed at J^dinbrirgh 11th MajL 

8. To Henry Peter Feller, I’or “ An improvement in the 
method of preparing or procuring sulphate of soda, sotla, siilicarbo- 
iLate of soda, and muriatic acid.” Sealed at Edinburgh 11th May. 

9- To John Thoma.s B,\rrv of Plough Court, Lombard 
Street, Ivondon, chcmi.st and druggist, ftir an inqiroved “ Ap¬ 
paratus for distillation, evaporation, a!id exsiccation, and for the 
preparation of colours.” Scaled at Edinburgh 12th May. 


JEjrplanalion (>f\figur€S if Granitv}-~~{V\. III. Fig. 1. and pp. Ill, 112.) 

a, Central mass of granite, surrounded by horizontal strata. 
h. Bed of granite, in strata of gneiss. 

r. Central mass of granite, surrounded with mantle-shaped strata. 
d, Central mass of granite, surrounded by strata tluit dip towards 
^ it from every side. 

r, Imbetlcled mass of granite, in horizontal strata. 
f, Imbedded mass of granite, with veins shooting from it into 
surrounding sirat^v. 

I'. N'eill, Ptinter. 
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Airr. I.— Jrronnf oj^ Mt frorir Siotict, Afas.s-cf! of Ifon, and 
Shincrrs of Dmt, l{al Snnw^ and other Su!>s(((nrefi, xch/ch have 
fallen f)om the Hearenft, from the earliest j^tertod dozen to 

Ai jTri()IT(iII |)lii!<);-,opliei's haw (levoted niiirli f)i' ihcir at- 
tt'nlion lo tli(> iiiM'siioalion of’ tlio^atujv and oii^rin of' tlutsc 
singular Rlll>^tanc■^■^ mIik-Ii occasional !_v iall f'rotn tin* hc-iAcns, 
yci wc an- at tlu- ]>rt‘sc'nl moment a.- ignora’jt of tiic part <J’ 
sfwuv in wlticli ilicy arc r»>rmt‘d, and of llic- maimer of tiieirfor- 
niaii<Mi, as ve ^M-re at llic vi'ry eommenci-iiK ut of the iiaju.rv^ 
As there were no analogous ])henoniena which could indicate 
the liiriTiation of hard metallic sidi.'itHiiics,within the limits of 
our own atmosphere*, it was natural to seek for their origin in 
the ni'arest of tin* ])lnn(I:. ; and hence it has heeii very generally 
maintained hy many distinguished indivitluals, thiit metejric 
stones ha\c their origin in the IMoon, atid that they are projc'-ted 
front her surface within the reach of the hiai'tli's attraihy 
some powerful volcanic agenc\. »'fhe iniproijai.-ijity oI'^!■ee^is- 
tence <ff such a high degree* of \'oleanlc foree in so small a |)]ai:el 
as the moon, has led lo</th(*j‘ speeiilations, tuid it has heeii main¬ 
tained that meteoric stones me por4ionsofstna.il itivisible planets 
cireulating round thr- hiarth-f- tha* they arc* t'le fragr.ients of a 
large plane! which lormerly e\ijtc*d between ?d.irs and Jiijiiter. 
atid of which the four small jilancls, t’erc-s, l*allas, Juno anil 
Vc'sta au* the remi.iuiiig- fra,<<;mt'iits'] ; and, lielh, ih; t titey a.rc* 


• Epoakuij.’ of IM.'tcoiir Stfine , .M. Humboiill, who lias c^aaii'iwl thU subject 
Witli iniii-h attcntinii, ;cin.’rts, tliiit “ llioy rcvlrtiiiJy do not bdoiii;’ to o’jr 
phere.*’— Penontil A'ni no!, iii. p. tJ-ti., olv. 

t Vojrri’s rniT, or vhii. ji/fl.-, t.,,!. .i-1'. I, se.i, tr.rt. 

+ Edin. EncyiL vol. u. p. dll. 
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iniriorals in their primitive slate, a hieli are ejected from tlu; in¬ 
terior of our own globe bv voIeantK's siliuitccl in the ]K)lar re¬ 
gions, which produce at tlie same time the phenomena of the 
norfhe-n lijihts *. 

'^riie last of tlie^e opinions is lluU ot’ tlie lalt' M. tie la 
(rrange, the most eelehruted matJ^ieinallciaii of* modern times; 
anti all his vicM s coincide with the seconil hypothesis ahto e men- 
tioiK’tl, which had hei'ii previous!v jirojmseil hv Dr llrewster. 
l.a (Jrange siij)]>oses the bursting of a }>lanet to lx> a very pro¬ 
bable i 'sent ; he ni.iiiitains that meteoric Vloiu's are unchangtHl 
m^iu•^-■l!^ frt>m'the interior t)f a jilnnet, and he has invesligatetl 
formula* i‘or computing tlie velcxMly with which tlie fragments 
of a burst ]>lanet must be projeett'd, in ortler to move in ellijiti- 
cal, paralMihc, or hvperbolit orbits. .\sMiming the initial velocity 
of a cannon ball at 1400 P*t^ncli feci ])cr second, he has shewn 
tliiit in the case ol* a planet situated bc\ond the orbit r)f lira-- 
mis. ;; \cl(»eilv lv\el\e or fifttvn times creator than that (if u 
cannon hall, w<»uld Ik- sulficieiit to make the fraii-im-nts move in 
an ('liplicai or jiaraholic orbit, whatever he their dimensions, and 
the diivetions in winch thev are ])rojected. 

As a iiic'h degret'^ of it*.vjr\*st must always be attached to a 
.suhjec-t like the present, we have drawm up the following list of 
meleorie stones, Isic. including all tliost* which liave fallen, up to 
the pivsem Inuc. It ts taken, tt) a certain e\tcnt, from a list 
newly' ])ul'hshed by the cc'lcl’.rated M. ('likidni of Wirtemberg ; 
but n'<’ ha\e added toil scieral which arc uol included in bis 
list, and li-ive enlarged the acftouiit of olliers, from a manuscript 
paper Oil meti’iiric sioiu’s, dravsii uj) by '^rhonuis vMlau, l'ls(p, 
Avbich wa;- read some years ago to th# lloyal S(X'ietv of liidiu- 
burgh, and which lie has l-^iiulfv allowI'd us to use. A very 
great number ol' the ])luuomcua, as given by (.'bladni, we have 
not taken frmn his paper, but fr<jm a \ery curious work by a 
.Jesuit, Domenico Troili, entitlctl Della Caduta dt uu Sasso dal^ 
aria ray>i(yruime^do^ Modena 17()6, and in the jiosse.ssion of Tho¬ 
mas Allan, Esq. The ingenious autlior (jf that work, proves, 
in the clearest niannerj both from ancient and nuxiern history, 
that .stones had repeatedly fallen from tlie heaiens; and nothing 
can .shew more strikiiuflv tlie universalitv and obstinacy of that 


* l.ur;range, Svin I'Oriym^- tlcn Citr.iUcs. i.i iho Cw.nuiiiancc dc Tcma 1814,p. 211. 
+ Jauijiul dc Oct. JljlS, p. ‘il'-i. 



that havcjallnifnm the Ilt avt-nfs. 

M’cj)tl(iKni (liscredith cAL'i-y thing tluiL it cannot under- 

sltuiil, than tile cii'ciiinstancc llial this work should liave jjnxlu- 
ic(l so lilljt' cfli'cct, and that tlic luiuicrous lulls of" meteoric 
stones should liave so long heeii^ranked among the inventions of" 
ignorant eredulilv. 


Chap. T.—(’iuioxoi.ock'ai*T,ist ok INfr/rKoiiic Stoxks. 

, Skc'T. 1.— Before ihc Christian /Bra. 

Division I.—Contahhng those which can he pretty nearlv 
ivCeiTi-d to a date. 

A. r, 

14/8. T.he tlinnderstone in (’rote, numtioned by Malclnis, and 
regardeil ])rol)ab]v as the syitiliol of CyhAa.—Chronicle i f 
Paros., 1. 18, If). 

lb>l. Siiowcr o( stones uliich destroyed the enemies of" Joshua 
at lleth-horon.— Joshnn^ cha}). x. v. 11 # 

J .wOO. StoiU's ])!'i‘S('vvc'd at Orehonienos.— PunsCLnut.v. 

11(>8. d\ mass ol iron upon IVlounl. Ida in Crete .—Chronicle 
of Paros ^ 1. ^ 

jOo or /()4. 1 he Ancife or sacred shield, wliioh fell in the reign 
of Niiina. It liad nearly the .sanifi^psliajie as those whiih tell 
at tile Cape and at Agrain .—Platan h., in Nam. 

0o4 Sloiu's t\hich fell upon jMount Alba, in the reign oj" 1'uUus 
Jlostiiius.— “ Crebri ci-cidere cielo Irpides."— 1/re. 1. 81. 

044. l'i\a* StoiU's which fell in C Inna, in the coimlry of Song.—• 
Dc Gnipiies. 

400. .i\ large stone at /Iligosjiotanifcis, which Anaxagoias sujijios- 
ed to come from the sun. It was as large as a cart, and of’ a 
Imint colour. “ (^)uj lapis etiani nunc ostenditiir, inagmtiuline 
\ehis, colorc adaslo. ’— Plntareh^ Plinij., lib. ii. cap. 58. 

4(jrj. j\ sioiK‘ near J hebes .—Sefailiast of Pindar. 

4(11. A stone fell In the marsh oi' Ancona. Valerius Ma,ri~ 
Liv lib. 7 . caj). * 


The wortl n'smw, whirl', luvonlinpr to l*;irKhi’r'-t, si^nilic.s sstone.'? 

in gencial, h.'is been tiiinslju'd, withoal uny rciiidn, /'n-Vs'friii our version of 
the Bible. In the lldiik oi .lol), iiowcver, ih, 2s. v. IS., the )-W 7 ie worJ is trani- 

l.ittd o/ durhn.'xt, nii'.iroi'fr. s:iys Scott, uiiiloubtw'Iv ninbillic stoftes or® 

metals wlufli man seonhes out.” Misc >, her Traiisbitrm or.J ib. attaches 

the veiy saioe ine.nuiii'/ to the wo'd 
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A showor of stimes fell near Rome.—JwZ. Obsequens. 

211. Stones tell in China, alon^'with a falling star.-/)c Gui^ncs^ Src. 

205 or 200. l^'iery Stones.— Plutarch^ Fab. Max. cap. 2. 

102. Stone fell in China .—De Gulgncs. 

170. A stone fell in the lake of IMar.v—“ Lapidem in agro Crus- 
tvmhw In Laruni Martls dc calo erridissc." lav. xli. 5. 

00 or 80. Ju)dcm taiisam d'uenfe, latcrlhus coctis plnissCy in 
ejith anni ai :‘a rclatuvi c,st. Plin. Naf. Hist., lil). ii. eaj). 50. 

so. 'J^^o large stones fell at Yong in C’hina. The sound was' 
lu'ard over forty leagues. De Guiii'iiet. 

50 or 52. Spoi'.gy iron fell in Inicania. Plin. 

4i) Sto:us fell at Aeilla. Casar. 

'iiS. Sj\ stones fell in I^eang in China .—De Gnignes. 

20. Four stones fell at 1\> in China .—De Gnignes. 

22 Filghi stones fell from heaven, in China.— JX’ Guignts. 

12 A st(‘ne fill at Ton-Koiian.— Gni'j'ne.'i. 

*). T»^o stones fill in (’hina .—De Gnignes. 

O. Sivttvii .stones fell in Ning-'J'eheoii, and other two in the 
same year. —Dc Gtriyncff. 

Division TI.—Containing those, of uhieh tin- tlate eanno'. 
lx* (lett'nnined. 

-mt - 

1 

I'he JMoiher of ihe (Tod.«-', Mlneh fell at I\‘s.siuus. 

TIk* stone ]jresc*rve(l at Abvdos. — P/in. 

'The -.tone preserved at v'assandria.— Plin. 

Tlie Jiiaek Stone, and also another preserved ui the Caiiba of 
Meei'a. 

Tlie “ Tluinderboll, blaek iv appearance like a Iiard nxk, bril¬ 
liant and s])ar!vhng,'’‘of which t he blacksmith lingetl the sword 
of Antar.—See Q_aarU rly /^civV'ee,* vol. xxi. p. 225. and An^ 
tot\ trails,latc'd by llaipilton, Estj. p. 152. 

Per]ia})s the stone preserved in the Coronation Chair of the 
Kings of England. 

P. c, Skct. II.— After flic Christiem AZra. 

A stone in the eounti y of the Vocontini.— Plin. 

452, Three largi* stones f ell in 'riirace.—'Ced' en/^.? and Mar- 
ccUini, Chrontcon, ]j. 21). “ 1I(X‘ tempore,"’" says Marcclliims, 

“ Ires m.agni lapides e eo lo in "Ihraeia ceeldemnt."" 

Sl.Tt't Cenfu.fv/. —Stout's fell nptm Mt>unt J.iebanon and near 
Eniisa in Syria.— Daniascius. 



that have fallen from the Heavem. it&b 

About 570. Stones near Bender in Arabia.— Alhoran, vi. lO.j 
and cv. 3. and 4. 

(il'8. A fiery stone at (’()nstantpno])le .—Several Chronicles. 

823- A shower of pebbles in Saxony. 

852. A stone fell in Tabaristan, in July or August .—De Sacy 
and Quatremere. * 

897. A stone fell at Alnnedabad.— Quairemcre. In 892, ac¬ 
cording to die Chron. Syr. 

951. A stone fell near ^\ngsbnrg.— Alh. Slad and others, 

998. I'n'o stone,', fell, one near tiu' lilbe, and the other in the 
town of Magdeburg .—Cofinnis and Spuno-enher^'. 

1009- A mass of iron fell in Djordjan.— Jxnemna. 

1021. Stones fell in Al’rica between the 24th July and the 21sl 
of August.— Dc Saey. 

1112. Stone's or iron fell near Acjuileja.— Valvasor. 

1135 «)r 1133. A .stone I'ell at Oldisleben, in Thuringia.— Sj>an- 
^•enherfr and others. 

1134 During rentecosl iron fell in Misnia.— Fahricias. 

1198. A sloni* I’ell near I'aris. * 

1249. Stones fell at blnedlinbourg, Ilallenstadt and Blankeii- 
burg, on the 2Gth July.— Sj/an^rnoir^- fatd Hi'under. 

J'hirtccnth Ccnlun /.—A stone fell at Wurzburti-.— Scholtiis. 
Flup Cur. 

lletwcejt 1251 and 133.3. Stones fell at Welixoi-l^ssing in 
llnssia.— Gilberf.'i Annal. toni. 3-5. 

1.2S0. A stone fell at Ah'xandria itt h'gypl .—De Sanj. 

1304. Oet. 1. Stones fell at Driedland or Fnedher **'.—Kraus 
and Sj>aii^vnbf’r^‘. 

1305. Slones fell in the eonntr\ of tlie Vandals. 

1328, Jan. 9- In Mort.ihiah and Dakhaliah.— Quairemcre. 

1338. A mass of iron in the Diieh.v oi* Oldetiburg. — Siebraud, 
Mnjer. • 

1379, May 26. Stones fell at Minden in Hanover. —lA'rbedus. 

1438. A .shower of sjunigy stones at Roa, near Burgos m.Spain, 
— Proust. 

A stone fell near Lucerne.— Cy.saf. 

1491, March 22. A stone lell near (.'renia.— Siinoneta. * * 

1492, Nov. 7. A stone of 200 lb. I'ell at Ensislieim near Stur- 
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o-aii, in Alsace. It is now in the llbn«rv of Colmar, and has 
been reduced to 150 lb.—Tritlieniius, Hirsang. Amud.^ 
C’oiirad Ge.siicr, lAhi-r dc Revvm /os.s’dtum Figuris, rap. 3. 
j). 6G. in bis Opera^ Zurich 1565. 

IlOO, Jan. 20. or 28. Three stones fell between Cesena and 
Bertonori.— Tiurid and SahelJtm.s. 

1510. About 1200 stones, one of which Mdgbed 120 lb. and 
and others OO lb. fell in a fieJtl near the river Abdua. “ (’()lor* 
fernioiiiens, durities exiniia, odor sulphurciis.'’—Surius, Com- 
ment.^ (Vu'dan, J)r reruvi Varictntc^ lib. xiv, c. 72. 

1511, Se))t. 4. Several stones, somt'of wliieb weighed 11 lb. and 
others 8 lb. fell at Criina.— Giovanni del Prato^ and others. 

1520, May. Stones fell in Arragon.— Diego dc Soyas. 

1510, A])ril 28. A stone fell in tlie liiinouslti.— Bov.av. dc St 
Amuldc. 

ib'lwet n 1540 and 1550. A mass of iron lell in tlic forest of 
Namihoff.— Chronicle of the Mines of Misnia. 

- Iron fell in Ibediuont.— Mcnati iiod Scaliifcr. 

1518, Nov. 6. A black mass fell at Mansfeld in Tlmrinaia.— 
fionm'. dc St Amahle. 

1552, May 19. Steiies 'f^ll in 4'buringia near Sehlossingen.— 
Spo ngenherg. 

1559. 'fwo large .stones, as large as a man's hetul, fell at Mis- 
ct>lz in Ilimgary, which are said to be ])reservetl in the U'rea- 
sury at Vienna.— Sthuansi. 

1561, IMay 17. A stout', called the Ar.c Julia, fell at Torgau 
and liilenborg.— Gesner aljtl Dc Jio<,t. 

1580, IVfay 27. Stones fell near Gottingen.— Bangc. 

1581, July 26. A .stone, 39 lb. weight, fell in Thuringia. It 
wa^ so hot that no per.sonrcoidd toiieb. it. Binhard, Oleativs. 

1583, Jan. 9* Slones fell at Castrovillari. Casta, Mercati, and 
imperati. , 

in the Ides of Jan. A .stone of 30 lb. reseiiibling iron, fell 
at Rosa in Laviulie. 

-March 2. A stone fell in Piedmont of the size of a granade. 

1591, June 19. Some large stones fell at Kunersdorf.— Lucas. 

1596, March 1. Stone.s fell at Ocvalttxse.— Mittardli. 

In the ICtb century, not in 1603. A stone fell in the kingdom 
of Valencia.—Ca’sJws anti the JtsmU c^' Coimbra. 



that Itai'C fallen from ihe Heavens. 

1018, August. A great laJJ of stones to(jk jjlace in Styria.— 
Stammes. 

-A metallic mass fell in Bohemia .—KronhnnL 


lOfil, April 17- A mass of iron IcK abont 100 miles S; E. 

Lahore.— Jehan Gu'n'fi Memoirs. 
lOJiS, Jan. 10. A stone tell jn Jlevonshire.— UiinipJi. 

1028, April 9- Stones f( II near Halford in Berkshire; oni'of 
them M'eighed 24 Ih.— Gent. Ma^, Dee. 1790. 

103L Oft. 27. Stones fell in (’harollois,— 'lorinus 
103-5, June 21. A .stone fell at /ago in Italy- 

-July 7, or Sej)t. 29- A stone, ■weigbing :il)out 11 o/,. fell 

at CmIcc.— Vali.'oiiei'i^ 0]")ere, vi. 04. 

J030, iVIareh 0. A Inii'nt looking stone fell between S.ig'a’i and 
Diihrow in Silesia.— I.uras and Clnvcnm. 

1037, N<jv. .29 (lasseiidi says a stone, of a blae]; !net:>'Lc co¬ 
lour, It'll on i\toilnt Vaision, between Guillni’nne aiid I't i-ne 


in IVovenee. It weighed 51 Ib. aiit’ ha 


si/e ;n;d shape 
.1 ml}., 


<»f the human head. Its s]K>eifie gra\ily ■ i.o .—i 

OjHHi, p. 90, Taoiis, l<)'5t‘. * 

lOl'^ Jiiigust 4. .V stone, weiohlng 4 1*'. fell '• tut.". tVsiod- 
hriLige and Aldborongh in Siiffoll-.— Gyiit. JL' Dee, 1790. 
I04.‘h oi- 101-4. Stone.-. feU in (iiL sea.-—It 
1017, Feb, liS. A stone fell iiea' 4 wicxau.— Schmid. 

- /\ugiist. Stone.s fell in the haiiliageof Stoizeiiem in "West¬ 
phalia.— G'llhcri’''! Amwl. 

I'hineen 1047 and 1051, A mass fell in tlie .sea.— mi/nian. 
1050, August 0. A stone fell ai Diivdre.'lit.— Sen^'.iad. 

1054, Mareli 30. Stones fell in the Island ol‘ Funen.— Bariho- 
Itn U.S. • 

A large stone fell at Warsa,w.— {*clr. Jlorcllus. 

A small Slone fell at Milan, and killed a Franciscan.—-J/w.yc/m 
Septal am nm. ^ 

1008, June 19- or 21. 'Fwo stones, one 300 lb. and the other 
200 lb. weight, fell near V erona.—Legalkh.s, CoirciT.ic/inns., 
&c. Paris 1072, Valisnievi, Opere, ii. p. 04 00., J/aj/Y/"«an anil 
Francisco Carli, who ])nblishcd a letter, containing several 
curious notice.s re.specting the fall of stones from the heavcir* 
1071, Feb. 27. Stones lell in Suabia.-—Gi/ierf* Ann. tom. xxxiii. 
1673. A stone fell in the fields near Dietiiiig. Nostris tern- 
poribus in partihus (ialliie Cispadana*, lapis magnae quanli- 
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tatis e nuhibus cecklit.”—See Leonardus, de Gemmis, lib. i. 
cap. 5., and Memorle della Socicia Colombaria Fioreniina^ 
iT-n, voK i. digs. vi. p. 14. , 

1674, Oct. 6. Two lar^c .stones fell near Glaris.— Schcvchr^r. 
llctwetai 1675 and 1677. A stone fell into a fishing-boat neaz* 
Copin.shaw,—Wallace’s Account of Orkney, and Gent. Mag. 
July 1806. 

1677, May 28. Several stones, which probably contaiiied cop¬ 
per, fell at Ermundorf near Koosenhaven. IMisi, Nut. Cur. 
1677. App. 


1680, May 18. 
1007, dan. 18 
alter GahrkU. 


Atones fell at London.— King. 

Sto.’ii-, fell .‘it I’cntoiina neai’ Sii'nna .—Soldanl 


KifH, M.'iy 1{J. A stone lill at Walliing.— Siheurhzer. 

1706, June 7. A stone of 72 ib. fell at Laiin.sain Miicedf«iia, 
It smelled of sulphur, and was like tlic scum of' iron.-— 

I. uens. 

1722, J line 5. Stones fell near Scheftlas in Erei'-ingen. — MeiclicU 
hccL 


1723, June 22. About thirty-thrw stones, black and inctallie, 
fell near rlestowitz in ykliemia .—Rod uud Sfr/il/ng. 

1727, July 252. Stones fell at Lilaschitz in lioheniia.— SiepKng. 
7708, August 18. Stones fell near Carpentras. —CVxA/d/oa. 

1740, Oet. 25. Stoin-s fell at llasgrad —Gillerfs Anmd. toni. i. 


to 1711. A larne stone fell in winter in GreenliMul. 


• E^cde. 


1748. Slones fell at Lil)osc‘hitz in Ilolieinia.— Strpl’.ng. 

1750, .Oct. 1. A large stone lelhat Niort near ('outariee .—Huard 
and Lalande. 

1751, 7Iav 26. Two masses of iron of*71 lb. and 16 lb. fell in 
the clLtrict of Agram, the c^,ipilal of Croatia. The largest of 
these is now in, V ienna. 

1750, Jan. A stone fell in Germany, in Eichsladt.— Cavallu, 

t I ^ f 

nv. 


—— July 8. Four stones, one of which weighed 13 lb. fell at 
Stvkow, near Tuhor.-^SiepUng, “ De Pluvia lapidea, annl 
1753 ad Strkoto, et ejus camis, medilatiof p. 4. Prag. 1754. 
^ —,S4'})t. Two stones, one of 20 lb. and the other of 11 lb. 
fell near the villages of Liponas and Pin in llrenc.—£a/and^ 
and Rkliard. 
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175-5, July. A stone fell in C'alabriu, at Terranuova, wliidli' 
weighed 7 lb- 7* oz.— Domin. Tata. 

1766, end of July. A stone fell at AllKiieto in ModtMia.— TroiV. 

-Auffust 15. A stone fell at Novellava—■7Vo//<. 

1768, Se})t. 13. A stone fell near Luce in Maine. It was ana- 

- lyzetl by Lavoisier, &e. Mejn. Acad. Tar. 

A stone fell at Aire.— Mem. Acad. Par. 

.1768, Nov. 20. A .stone, weighing 38 lb., fell at Mauerkirchen 
in lla^’arla.— Jjiihof. 

1773, Nov. 17. A sU>ne, weigb-ing 9 lb. 1 oz., iell at Sena in 
Arragon.— Proust. 

1775, Sent. 19- Stones fell near llouach in Colxiurg.— UilherCs 
Annal. tonr wiii. 

——or 1776. Stone.s fell at Obriitcza in Volhynia .—Gtlberfs 
Auna!, tom. xxxi. 

1776 or 1777, Jan. or I'eb. Stones fell near Fabriano.— Svl- 
dani and Auwreiii. 

1779- Two stone.s, weighing 3^ oz. caeli, fell at Pettiswoode in 
Ireland.—in Gent. Ma^. Sc])t. 1706. 4 

1780, Ajn il 1. Stones fell near IJeeston in Eng].and.-£z.r7J.‘H^> Post. 

1782. A stone fell near Turin.—Tatc:-4*nd j^moretii 

1785, Fel). 19. Stones fell at Lielrstadt .—Pichel and Stah. 

1787, Oet. 1. Stones fell in the province of Charkow in llussia. 
— G'lUKrC.s Anval. torn. xxxi. 

1790, July 24. A groat slrower of stones fell at Parboton near 

Ibxjuefort, in tlie Aieinity of Bourdeaux. A mass, 15 inchoN 
in diameter, penetrated a Imt^ and killexl a herdsman and 
a bullock. Some ol’ tin' stones weiglied 25 lb. and otlicr-s 
30 lb.— Lomci. * 

1791, May 17. Stones fell at Cassci-Berardenga, In Tuscany.— 

Soldani, 


1791, June 16. 'l'w<*Jve slone^', ^jiie of whit h wt igbetl 7!; o/. lell 
at Sienna. Ilowaril and Kla}irotU have analysed tlie.'-e stones, 
-—Phil. Trans. 1794, p. lO.'J. 

1795, April 13. Stones f(‘ll at Ceykm.— 

Dec. 13. A large stone, weighing 55 lb., fell near Wood 


Cottage in Yorkshire. No light accompanied the faij[—r;' 
GentlcmmCs Ma.^. 1796. 


4 
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1796, Jan. 4. Sttmes foil noar Hclaja-Forkwa in Russia.—Oi?- 
herfs Amial torn, xxxv. 

-Fob. 10. A stone (*f 10 Jb. fell in Forfii^al.—Southey's 

Letters frem Spain. 

1798, MarcF 8. or 12. Stones, one of which was the size of a 
ealfV head, fell at Sales. —Mfirepds de Dree. 

• - Dec. 19. Stones fell in Bengal.— Ilomird, Lord Valcntia. 

1799, April 5. Stones fell at Batanroxifrc' on the Mississippi.— 
Belfast Chronicle of the War. 

1801, Stones fell on tlie I sland oi’ Tonnoliers.—Rory dc St Fin- 

CC7lt. 

1802, Sept. Stones fell in Sa)tland.— Monthly Magazine, Get. 
1802*. 

1803, April 26. A ^rc;it fall oi‘ .stones t(K)k ])l;u'e at Ai^le. 
'riiey were al)out three' thou.san(l in nuinl)er, and the larj^est 
M'eighed about 17 lb. 

-Oct. 5. Slones fell near Avignon.— Bill. Bril. 

— ne'e. 13. A stone fell near Fg^enfelde in Bavaria, weigh¬ 
ing 31. lb.— Itnhof, 

1804, April 5. A stone fell at Fossil, neai' Glasgow. 

-,-1807. A stQiie fitil at Dordrecht,— Van Beck. Culkoen. 

1805, March 25. SUmes fell at Donannsk in Sil)cria.— (Hlberl's 
Annal. tom. xxix. and xxxi. 

-June. Slone.s, Covered with a black crust, fell in CkaisLin- 

tinople. 

18(>6, March l.'J. 'J’wo stones fell at St Flleune a.nd Valance, 
('ue of tlu*m weiidied 8 lb.** 

4 ^ 

-May 17. A stone weighing 2i lb. fell near Basingstoke 

in Hampshire. —Monthljf Magazine. 

1807, Alarch 13. (June I'Jr. according to I^ucas,) A .stone of* 

160 lb. f ell at FinuK-bin, in the ])rovinc(M)f Sinolensko in Rus¬ 
sia.— Gilbert's AiokiL ^ 

- Dec. 14. A great shower of stones fell near Weston in 

Connecticut. Masses of 201b. 251b. and 351b. were found. 
— Silliman and Kingsley. 

1808, April 19. Stones fell at Borgo San-Donino.— GuidoUi 
and Spagnoni. 

* We have inserted this notice from Chladiii, though wc believe that no stones 
fcl) in Scotland at the time here mentioned. 
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1808, IViay 22. Stones weighing 4 lb. or 5 lb. fell near Staniiem 
in Moravia.— Bihl. Brit. 

- Si pl. 3. Stones fell at lassa in Bohemia .—De Schreibers. 

1809, June 17. A stone of 6 o/. fell on b«)ard an American ves¬ 
sel in latitude 30" 58' N., and longitude 70° 25' W.— Bibl. 
Brit. 

1810, Jan. 30. Stones, some of wliieh weighed about 2 lb. fell 
in ('aswell county, North America.— Phil. Mofr. vol. xxxvi. 

- A great stone fell at Shababad in India. It burn¬ 
ed five villages, and killed sev.ral men and w'omen.— 

Mn^. xxxvii. p. 230. 

- Aug. 10. A stone weighing 7] lb. fell in the county of 

Ti])pei’iirv in Ireland.— Phil. Maff. voi. xxxviii. 

—— N(.)v. 23. Stones fell at Mortelle, Villerai, and Moulin- 
brule, in the dej)arinient of the I<oiret; one oi‘ them weighed 
40 lb., and the other 20 lb .—Nick Journal., vol. xxxix. p. 158. 

1811, March 12. or 13. A stone of 15 lb. i’eii in the village of 

Konglinhov. sh, near Boinea ui ]{us.sia.—Bruce’s American 
Journal, No. 3. * 

- Julv 8. SUjTies, one of which weighed 3| oz., fell near 

Baianguillas in S])ain.— Bihl. Jtmi.^xlviii. p. 102. 

1812, April 10. A shower of stones fell near Thoulonse. 

- A]iril 15. A stone, the size of a child’s head, fell at Erx- 

leben. A sjiecimen of it is in the possession of Brofessor 
llaussnian of Brunswick.— GilherCs Annul, xl. and xli. 

- Aug. 5. Slones fell at Cdnintonay.— Brochnnt. 

1813, March 14. SUmes fell a4 Cutn) in (’alabriu, during a 
great fall ol‘red dust.— Bihl. Brit. Oct. 1813. 

- Se])t. 9. and 10. "Several stones, one ol’ which weighed 

17 lb. fell neai* Limerick in lr(||and.— J^hil. Moff. 

1814, Feb. 3. A stone fell near Bacharut in Russia.—fTV//aT/’.v 

Annnl. tom. i.. ^ 

- Se])t. 5. Stones, some of which weighed 18 lb. f(*Il in the 

\'icinity of Agen.— Phil. Moff. vol. xlv. 

——— Nov. 5. Stones, of which nineteen were found, ii’ll in the 
]>oab in India.— Phil. Mas. 

1815, Oct. 3. A large .stone I'ell at Cliassigny near Iinng«e.s.—^ 
PistoUet. 

1810. A stone fell at Glastonbury in Somersetshire.— Phil. Mag'. 
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1817, May 2. and 3. There is reason to think, that 'masses of 
stone fell in the Baltic niter the great meteor of Gotteiibiirg. 
— Chladni. 

1818, Feb. 15. A great stone appears to liave 1‘allen at laniogc, 
but it has not been disinterred.— Gar^ettc de France, J^eb. 25. 
1818. 

- July 29. O. S. A stone of 7 lb. fell at the village (»f Slo- 

bodka in Smolensko. It penetrated nearly sixteen inches in-' 
to tlie ground. It Jiad a brown crust with metallic spots. 


Cii.vr. II. —List of Masses of Ikon siirrosEi) to have 

FALLEN FROM THE HeaVENS. 


1 . 

o 

3. 

4. 


Sj ccT. I.— Spon^'jj or CcllnUtr Masses containing' XicTicl. 
The mass found by Palla> in Siberia, to which the 'I'artars 
ascribe a meteoric origin.— dc Pti/Ias, tom. iv. 


p. 515. Paris 1793. 

A fragment found between Kibeiistock and Johanngeorgen- 
stadt. 

A fragment ])robably from Norway, and in the inijierial ca¬ 
binet of Vienna. 

A small mass ivaigbi/TJ^ some pounds, and now' at Gotha. 
1'wo masses in Grc.enland, out of wbicb llie knives of the Ks- 
qnimauN were made.—See our last Number, p. 154*, 155, 
and Boss’s Account of an Frpedition to the Arctic Rcffions. 


Si:cT. II.— Solid Masses wfiere the Iron exists in Rhomlndds 
or Octohedrons, composed of Strata, and containing Nichcl. 

1. The only fall of iron of tliis kind, is that which took place at 

Agram in 1751. . * 

2. A ma.ss of the same kirul has been found on tlic right bank 
of the Senegal.— Compagnon, Forster, Gohlherrtj. 

3. At the Ca])e of Good Hopci; Stronieyer has lately detected 
cobalt in this mass.— Van Mariim and Danhclman; Brandt's 
Journal, vol. vi. 162. 

4. In different parts of Mexico.— Scmncschmidt, ilumholdt, 
and the Gazette de Mexico, torn. i. and v. 

>. In the pronnee of Baliia in Brazil. It is .seven feet long, 
lour feet wide, and two feet tlud:, and its weight about 
1*1^0 lb.— Mornaip and Wollaston, Phil. Trans. 1816,, 
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,6. Ill tlie jurisdiction of San Jago del Estcra .—Ruthin de Coclis^ 
in the Phil. Trans. 1788, vol. Ixxviii. p. 37. 

7. At E]l)ogcn in ]S<liii6Tiua.—G<76(Tf.S‘ Annal. xlii. and xliv. 

8. Near l^cnarlo in Hungary.— Ditto, xllx. 

origin of the following masses secni.s to he uncertain, as 
thc-v do not c-ontain nickel, imd have a different texture from 
tlie preceding ; 

1. A mass found near the Red River, and sent from New Or¬ 
leans to New York.— Jonni. des Mine.s 1812, Brnccs Journ. 

2. A mass at Aix-la-(’Jh'ij)cIlc containing arsenic .—GilherVs An¬ 
nul xlviii. 

3. A mass U)und on the lilll of Rrianza in the Milanese.—■ 

Chladiii in Gilberfs Annul, l. p. 27o. 

4. A mas.s found at (iroskanidorf, and containing, according to 
Khiprolli, a little lead and copper. 

(’ii Ai*. 111.—List or Fai.i,.s orOrsT axd onin; Sc sstaxces, 

KITIII-.K OK A SOJ'T, niiv, Oil illMin XATl lli:. 

P. 472, Xov. 5. or (). A great fall of black dust, probably 
at C’onstimlino])le, duiing which the heavens seemed to burn. 
— Pr(M'opiu.<t, Murtrllhins, Thvoph(ines*^'C. 

(J52. A .shower of red rlu.st fell at Cmistantinople.— ‘Thtophaiics, 
Ci'drenus. 

713. Dust fell in different jilaces, ai^eonipanied with a meteor. 
— TIutophanes. 

M'uhl/e of the century, red dust, and matter 11 kt coagula¬ 
ted blood, fell from ihe he,aven.s.— Knzicini, Klrnazcn. 

1)20. A fall of red sand 4)ok place at Bagdad— Quatrcincrc, 
105G. Red snow fell in Arn)enla.~A/a<<//.. Kreiz. 

1110. A burning body fell in the Lake of \7in in Armmia, and 
made it.s waters bUx>d red. The earth wa,s cleft in several 
places.— Malih. Eretz. * 

1410. Red rain fell in Bohemia.— Spanp^mberff. 

In the same centur}', matter like coagulated blood, feU along 
with a stone at Lucerne.— Cysat. 

1501. Aeet»rding to several chronicles, a shower of blood ffjU at 
several places. 

1548, Nov. 0. A red siiltstanee like coagulated blwd, fell with 
a meteor, probably in Thuringia.— Spanq'jtibcr^'. 
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1560. On the dav of I’entccost, red rain fell at Einbden and 
Lou\aine.— Fronwnd. 

- Dec. 21. A nieU'or and red rain fell at Lillebonnc.— Na- 

iniis Comes. 

1586, Dec. 3. Red .'ind black matter fell at Verde in Hat)over, 
with thunder and ii^htning.— MSS. of Sahman. 

1591. A shower of blood fell at (Orleans.— Lemairc. 

1618, Aug. A shower of bl(M)d, stones, and a meteor, fell in 
Styria.— Hammer. 

1637, Dec. 6. Much black dust fell in the Gulf of Volo and in 
Syria.—P////. 'J’rans. i. p. 377. 

1638. Kf'd rain fell at 'rournay. 

1640, Oct.6. lU'd rain fell atUnissels.— A'ronlandamlWevdiTinns. 

1645, Jan. 23. or 24. Red rain fell at Bois-le-duc. 

1689. Red dust fell at Venice, &c.— Vatisnieri. 

1711, May 5. and 6. Red rain at Orsion in Sweden.— Art. Lit. 

Suerkr, 1731. 

1718, March 24. Gelatinous niatti'r fell, with a globe of lire, i:i 
the Lslc* of [iethy in India.— Bartdinvit:. 

1719- Sand lell in the Atlantic, latitude 4.T N., and longitude 
322° 45' from Paris.-^Afem. Acad. Par. 1719. Hid. p. 23. 

1744. Red rain fell at St Pierre d'Arena lu'ar (Raioa .—Richatd 

1755, Oct. 20. Black dust fell in Shetland, particularly at Scal¬ 
loway. It was like lamp bliu;k, and smelt strongly oi‘ sul¬ 
phur.— Phil. Trans, vol. i,. p. 297. 

- Nov. 13. The sky was red, and red rain iell in tllfrercnt 

countries.— Nov. Acl. Na^. Cur. tom. ii. 

1763, Oct. 9- Red rain fell at Cleves, Ftreclit, Itc .—Mrreurio 


Hist, y Polit. Madrid, Oct. 1764.* 

1765, Nov. 14. Red rain fel^, in Picardy.— Richard. 

1781, Ajiril 24. C’ount Ghieni obsei ved, in the thu-d region of 
Mount j®tna, every thing to be wet with a c-olmired creta- 
ctHiUS grey *ain,” which, after evaporation, left every place 
covered with it to the height of two or three lines. All iron¬ 
work touclicd by it became rusty.—-PAiY. Trans. 1782, vol. 
Ixxii. p. 1. 

^ 179|j3, March 8. A viscous matter fell along with a meteor in Lu- 
satia. It had the colour and (alour of dried brown ^'aniisli. 


and is supposed by Chladui to consist of suljilnir and iron 
Gilbert's Annul. Iv. 
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^03, March 5. and G. A shower of red snow or dust, fell at 
4^cz/o, at tlie extremity of the Viillc Canionica. It was pre¬ 
ceded by a violent wind on the 5th. A similar shower fell 
in C'aruiola on the same days, and another shower of a rose 
coh»ur fell over the wliole surface of Carnia, Cadore, Tel- 
liiuo, anti P'cltri, to the heig^ht of live feel ten inches. White 
sntjw had })revu»usly fallen, and the red shower w'as apain 
succeeded by white snow. The colouring matter con.si'led 
of silex, alumina, and oxide iron .—Opuscoli AVr/t?', torn, 
xxiii., Journ. dc Phytique^ A}), ant! Giorrali di Fisica, 

Nov. 9. Dec. 1S18. 

1813, March 13. anti 14. Much red dust, red .snow, and red 
rain, fell in Calabria, Tuscany, and Fnidl, at the lime of 
the fall of meteoric stones at Ciitrtj. Snow and htiil, t>f a 
yellow-red colour, fell tjver all 'J'uscauy, with a nt)rtii wind. 
Snow, ol'a brow'nish-vellow coloin', fell at IJologna, the wind 
being south-west.— liihl. Bril. Oct. 1813, and April 1814. 
Acttjrdiiif;’ to Senienlini, tln.s dii.st contanud. 


siif\, - - ns 

Aluiuiiui, - t.Vi 

Linic, - - J11 

Iron, - Itt 

1814, July 3. anti 4. A great fall of black du.st took ]dace in 
(’anatia, with tbe Hp])earance of fire.— PhU. M«^-. xli\. 191- 

- Nov. 5. Ill tbe fall of metet rie stones in the Doab, each 

Slone was ftrund lobe surrounded with a massoftlust.— PhU. 
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1815. About the end of September, tlie Stmtii Sea was etivered 
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~~Phil. Marr. July 1816, ji. 73. 
le^ on Tonal anti other mouti- 
jKJwder was tximposcxl of 


^ Enijiyiemnatic oil. 2 

Carbon, - 2 

Watery ingri’diontp, 2 

I.osr,. - - 2.>:> 


2(i. 



( SS6 ) 


V 


AiiT. 11.— On ihc TidfJt of/he Mediterranean, and ihe/eca-- 
.s'lonal linninoua oppcaranccfi of dfi Waters, lly Hkk'RY Ho- 
liV.ijTsoM, ]\I.l). lVIcnil)cr ol‘ (h'.‘ T.<iterarv S<x*iely of’ Atlicns, 
J’liysinan I’xlniordinarv to !iis lloval lllphncss the Duke »)f 
Kent, ike. <Oiuniunicntcd l>v tli(' Author. 


W niLl'i al Veiiifo, in ihe nionllis «)f Ajnll and May 1817; 
I wjjh very iiiue]! .‘•ui-])iiscd by ])ercci\iii^ lh(‘ regular sueeessiou 
of tides in tlie Mediterranean, Mii'nnmding that dty, as I was 
I)\ no n.c’Uis ]']■( j;ar..‘d to ex|Hi 1 ihi', cither ])V jweviousiy con^ 
vcTsisig widi travi'iii'i'.s on sid>jecls of Incjulry jvgardlng that sea, 
or l)y A\h:U had oec urred to nuscll’ during a resideiu’.e of .sl vend 
years on other parts of its coai-ts. It is a connnonlv rc'celved 
opinion, tlial lliere rre no tides in tlie jMediterranean, an opi¬ 
nion \\liich, uitli fi)'.' c'xeeption aiiove nic'nlloneci, 1 am not ciis- 
po.sed to dispute ; al tlic'siiuie tiinc*, I’lem at 1 c ntiM'observation, 
I am pei’snaded liiat tlie >lediterrati('an Sea does umiergo a sensi- 
))le elcoaticai and depi'c'svji.u of jts v.atcT-; v.liic-h n<>‘ii]arlv re- 
cur witltin llio tv.enlv-four hours, but viiiieh ."oe l)v no means so 
n marindile. or j.'erjiap'i^o rc'g'ular, as the el b and How cceiiof 
tlie neap-tides in the ocean. 

On th(' o'peii shores of tlie Mediterranc'ati, the highest eleva¬ 
tion, and gi’eali st dej.res.slon ajijieared to me to be* al/out two 
feet in calm weather’*' ; it also ajipearc'd grc'aler at periods eor- 
re.spoi’.ding to tlie spring-tides ol' tlie ocrati, and was greatly in- 
crcasc'd on tlie Idowing of tile wind towards the coast. I have 
also (‘bserved a regular rec urrence of llu' tides In tlial jjart of 
the- Meditc'irajiean surrounding \'enl*e. Witliin its erntrance al 
Malomoeeo, the tides me r/gular. an ehb and fiow taking jilace 
every twclvehouTs, in wlileli it ajipeaied to me that the waters (otdd 
not be lc?ss elevate el than from eiiglit to ten feel. Tbi.s I e.stimatccl 
by seeing, that cm the flow^ beiats easily floated over banks that 
at tile ebb were dry, and elevale*d .several feet alnne the water, 
and vviiieh I had an ojjportunitv o(‘ remarking for the '^H’riod of 
eighteen days, from the windows of the Lazaretto. 


“ 'I'lio Clu-valicr D'An^os o:)'<cr\cd fi ii«p «if one Jm'I at Toulon Ibrei’ anti « 
ti.il;'I'.i'ur-, .iflor tbo Aloon tlic in.-ndian—I. d. 
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• That portion of the Adriatic in which the city of Venice is 
is separated from the rest of the Mediterranean by a nar¬ 
row cmbanlvment of land, stretcliing from the Italian C(»ast 
within the mouths of the Po, and joining a small peninsula 
opposite, not far from Treviso; tlirough tliis embankment the 
t)j)eiiings to the Adriatic are shallow, narrow, and, with the ex- 
ce]itioij of that by Maloniocco, arc extremely dangerous and 
difficult. 

I a})})rehend there is a regularity of tile tides in other parts 
of the Mediterranean,* greater and more remarkable than what 
is observed to take place on the coasts of that sea, W'here it is 
o])eii, and not intercepted by islands or headlands. I'hns, 
Chateanbi land, in vol. i. ]). 123 of his Travels, when speaking 
ol‘ his visit to the Pyrams, in the Gulf of i^Cgina, says, 
*■* M. Pavel stopped in the curvature fonnocl by a neck of land, 
to shew me a sepulchre excavatwl in the rock ; it is now without 
roof, and is iijnm a level with the sea. Ry the regular flowing 
and (‘bhing of the tide, it is alternately covered and left ex|H)s- 
ed by turns, full and empty.” lluring a transitory abode on 
the banks of the Lago di Guarda, I was fully persuatled that it 
is also suhjcf-t to an elevation and depression of its ualers, 
which seemed to me to recur regularly, and independently of 
the melting of the snows on the summits of the surrounding 
Al[)s, fl)r I have seen the rise rceiir after sun.set, iind we know 
that all alpine rivers are fuller during the day, and in the sum¬ 
mer, than when the sun is off the horizon, «)r in tlie winter. 

In addition to these observations respecting the tides of* the 
Meditcrranei'in, I beg leave to offer what I liave remarked re¬ 
specting the very lumii¥>u.s ap{)ea]'aiice of its waters on the 
slightest agitation, so frequently perceived after sunset, espe- 
tialJy during the w^arm season. By many ])cople this has been 
supposed to be caused by certain minute luminous insects exist¬ 
ing in die water*, to the disengagement of phosphorus fWnn 
the excrements, or remains of fishes that have died, and other 
putrid matters. By seamen, this luminous appearanc-e from the 
slightest agitation, has been considered as generally ihc precur¬ 
sor of blowing weather, and I am persuaded from repeated tjb-^ 
servation, that the remark is dS; correct as it is general. This 

* Sec our last Number, p, £17. Ed. 
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luminous appearance is but rarely met ivitli during the winter ^ 
season, compared to the frequency with which it occurs in t^ii 
summer and autumn. I have never seen it when the wmd 
blows fresli from a nortlierly jjoint, or when the tcin}>erature 
<)f the air is low'; nor have I remarked it in any great de¬ 
gree, but in calm weather, when the tem}Dcrature of the air was 
high, and especially as the wind \fas changing tow'ards a south¬ 
erly point, and I have always observed that this luminous matter 
was emitted most strongly immediately preceding the fall of 
rain or an ovcrcasfcijig of tlic sky, shewing a disposition to the 
formation of lliat meteor. Upon the whole, I am of opi¬ 
nion, that this apjx’tarance oi light <in the agitation of tlic 
waters of the Mediterranean, is somehow or other connected 
witli evaporation, and that it is occasioned by the rapid evolu¬ 
tion of the electric fluid in that process; tliat probably it*rare¬ 
ly depends on phosphoric matters existing iu the waters; and 
after repeated and careful oKservations by myself and others, I 
Iiave never been able to trace its ajipearance as de})ending on 
the existence of insects, nor could I ever j.»erceivc any thing |)e- 
culiar in the sensible cjualities of water taken up in such circum¬ 
stances, or tliat was diflerent I’rom water ol‘ the sea when it did 
not give out this lu.nindTis appeai’ance. Moreover, as tlii& ap¬ 
pearance is only perceived on tlic agitation of the water, it 
would ihercfore seem that the luminous matter, wliuleverit may 
he, docs not depend on a matter that is merely blended or mix¬ 
ed in tile water, as iu such a state its ajipearance would be 
equally manifest iu a calm, as when there is a gentle ripple on 
the surface; and it must liave been equally disi’eriiible in all 
conditions of the weather ; and what \ consider as tending to 
corrolxirale my o]iinion, that the electric fluid is generally the 
cause of tills shining appeai4iiic(‘, an ingenious Greek physi¬ 
cian informed me that he ibund it always extremely diiHcult to 
accumulate the electric fluid in Ifis appai‘atus on such occasions. 
In support, howev er, of the opinion I entertain of the cause 
the luminous appearance of the Mediterranean Sea, I may ad¬ 
duce the observations of M. Golbery on this question, as given 
in the second volume of his Voyage to tlie Coast ol' Africa. At 
•die s'h.me time, I do not mean to deny that this appearance may 
be occasionally produced by other cavises. 

I.sLJi OF Toanet, Margate, March 1. 1819- 
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JIl.-^Accowni of the Experiments (f Moriehinij Ridol- 
Firmas, and Gihhs^ on ilie Injlitence Light in the 
deveUypement ^ Magnetism. 

During tlic last ten years, Uic curiosity of ])hilosophers 
has been freqiientl 3 ' excited by notices in the foreign journals, 
respecting a singular property of the violet light of the spec¬ 
trum, in virtue of which it is capable of communicating mag- 
netisTn to small needle's, or bars of steel. This effect, though 
by no means contradictory to any of the established principles 
of physics, has, in general, been disci'cdited both in tliis country 
and in France; and those who have readily believed in the ex.. 
istc|||e of invisible rays at one end of the spectrum, and of de- 
oxic^ing ray.s at the other end, upon the testimony of the few 
eminent miai who had repeated the experiments of Ilerschel 
and of Wollaston, still continue to resist the evidence of the re- 
spec.table and distinguished individuals who have actually seen 
needles magnetised by the violet rays- 

Dr Morichini, an ingenious and highly respectable physi¬ 
cian in Roinc‘, was the first person who discovered this property 
of the violet rays. At that season of tlie year M'hen the light 
of the sun is most powerful, he admitted it into his chamber, 
and having formed the coloured s])eclriim by means of a prism, 
he collected the violet rays in die focus of a convex lens, and, 
by moving the lens parallel to the steel nei^dle, he made tlie fo¬ 
cus of the violet rays pass from the middle of one extremity pf 
the needle to the other, and alw'ays in the same direction, with¬ 
out touching the other balf. By continuing this operation for 
nearly an hour, the needle was ^ound to be completely magne¬ 
tised. This remarkable experiment was frequently repeated by 
Moricliini with the same success, and was also performed in 
the presence of many Italian and English philosophers. When 
we had the pleasure '»f meeting our eminent countryman Sir 
Humphry Davy at Geneva in 1814, on his return from Italy, 
lie informed us, that lie had watched with tlie greatest attention 
the whole progress of one of Morichini's experiments, and the, 
wn>st thorough conviction of its accuracy. The needle was dlslinct- 
b" wiagnetised; and though it was within the limits of possibility, 

Tt9. 
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that a magnetic needle might liave been substituted in place of \ 
tlie unmagnelised one, during a few swonds when he left 
apartment, yet such a supposition was completely excluded 
by the high integrity of Moriehini, and of the young Italian 
Nobleman who assisted liim in the cx])eriment. 

It is not, however, on the testimony of Moriehini alone tliat 
wo aiT disposed to gi-v e credit to tins new property of liglit. 
Tlie very same residts were obtained by Dr Carpi at Rome, 
and M. (.'osimo Ridolfi at Florence; and thougli, under a 
more nortlieni and less serene sky, tlic'*’cx]>erimenl has been 
unsuccessful, yet, wltcn we consider tliis difierence of circum¬ 
stances, we cannot ri'gard the evidence of those who have failed 
as in the least degree invalidating the evidence of those who 
liave Micceeded. Dr (kaipi nuiintains, that the te.inperalLU|B is a 
matter ol' indifi'erence, but that the clearness and dryness or the 
air are of essential inr|x>rtance. M. Ridolfi exposed his 
needles to tlie influence of the extreme border of the violc't 
ray. He magnetised some in thirty, and (►thers in forty-five 
minutes; and he considered the chemical rays as contributing 
to the success of the experiment. Ills ex|x*riments wei'e per¬ 
formed under almost every variety ol' circumstances, lie mag¬ 
netised the needles wlu^i the apartment M as rendereil very hu¬ 
mid ; but when the violet ray parsed through a column of wa¬ 
ter in vajiour, or when the nec'dle itself was immersed in water, 
no effect Mas produced. When the violet liglit M'as transmitted 
through tlie thick smoke of burning sugar, die needle received 
only a very .slight degri'c of magnetism 

M. Rerard, an eminent eliemist of Montjiellior, repeated the 
experiment of Moriehini, when lie w*’s engaged in examining 
the invisible and the deoxic^'^ting rays. As we have not seen 
his oMm account of the results which lie obtained, mt must con¬ 
tent ourselves with tjiioling the abstract of them, given by M. 
Cuvier in his account of the labours of the Insdtute for 1813. 

^ ‘‘ Equally decisive results have not been obtained respecting 
the property of magnetising steel, ascribed to the violet ray by 
M. Moriehini, a well-informed Roman eliemist. Althougli 
^needhs exposed to this ray appeared to be magnetised in cer- 


• See Brn^nateUi'a Journal 181C, 5th binioetre, or the Biblioiheque Universellc 
, 1817, tom. V. p. 1. 
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tain experiments, they underwent no such change in many 
otlier trials; and at present no reason can he assigned for this 
difference, for in both cases every other known source of mag¬ 
netism had lK;cn carefully removed. The summer of 1.813, in¬ 
deed, was not favourable to these kind of experiments, it was 
so bad.” , 

Alxjul the end of April 1817, when Professor Playfair was 
. at Rome, he availed himself of* the opportunity which was pre¬ 
sented to him of witnessing this singular experiment, which w^as 
performed by Dr Carpi, in the absence of Mtwichini, before 
a party of English and Italian gentlemen. The violet light was 
obtained in the usual manner l)y means of a comnjon prism, 
and was collected into a focus hy a lens of a sufficient size. The 
needle was made of soft iron, and was found, uj)on trial, to pos¬ 
sess neither polarity nor any power of attracting iron filings. It 
was fixed horizontally ujwn a support by means of wax, and in 
such a direction as to cut the magnetic meridian at right angles. 
The fix’us of violet rays was carried slowly along the needle, pro- 
ceedinu' from the centre towards one of the extremities, care be4 
ing taken never to go back in the same direction, and never to 
touch the other half of the needle. Ak ihe^end of half an hour 
after tin* needle was exp(>scd to the action of the violet rays, it 
was earefuily examined, and it had ac(|uired neither polarity 
nor any force of attraction but after eontimiing the operation 
twenty-five minutes longer, when it was taken off and phiced on 
its pivot, it traversed with great alacrity, and settled in the di- 
rection of the magnet ical meridlaii, with the end over which the 
rays hat! passed turned toward the north. It also attrac'ted and 
suspended a fringe of irofl filings. The extremity of the needle 
that was exposed to the action of^ the violet rays, repelled the 
north pole of a cottipass neeille. This effect was so distinctly 
marked, as to leave no doubt, in the minds of any who were 
present, that the needle had received its magnetism from the 
ax'lion of the violet rays *. 

M. Dhombres Eirmasj*, who resides, we believe, at Alais in 

• All account of this experiment was rira« ii up at Prefessor Pictet’s request hy^ 
Ml Jamcb Playfair, and published in the Bibliotheque, ITnirtrscUe tBl7, vol. vi. 
p. Hi. 
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the South of France, having repeated at an early period t& 
exjierinients of Morichinl without success, was induct, by 
Playfair’s account of them, to re-examine the subject with great 
attention. On the 18lh October 1817, about ± o’clock in the 
afternoon, when the external thermometer stood at 14% the one 
in his chamber at 15° and 15° 2, wind Saussure’s hygrometer at 
41% he admitted the sun’s direct rai’-s through an aperture 
three-Ufth.s of an inch in diameter. A prism placed Ixhincl 
this aperture formed the solar spectrum upon a pic^e of card per¬ 
forated so as to allow only the violet rays to pass. A lens was 
fixed behind this perforatitm; but instead of making the focus 
of the violet rays pass over the needle, h , found it easier to 
make the needle pass through this focus abvays in the same di¬ 
rection. After continuing this procxrss for an hour, the needle 
being nearly in tlie direction of the meridian, he could not dis¬ 
cover that the slightest degree of magnetism was c,imir.umcated 
to it. 

The connection between light and magnetism, M'hieh appears 
to be indicated by the preceding results, has been supposed to 
exist to a still greater extent- In a jiaper published by Colonel 
Gibbs in Professor ,Silli*nan's Journal *, he goes so far as tu 
consider liglit as the gicat source of magnetism. In 1817 he 
had visited the mine of magnetic iron at Succassanny, and wa» 
informed, that the ore in the u})jx'r part of the bed was magne¬ 
tic, while that whicli was raised from the bottom acquired it on¬ 
ly after exjKisure to the influinee of the atmosphere. This ef¬ 
fect be ascribed, without any* sufficient re.ason, to the influence 
of light. 

In support of this opinitjn, Colonel Gibl>s attempted to ascer¬ 
tain by direct exy>erimerit, thf'influence of liglit upon a magnet. 
For this yiurpose lie deternimetl the power of his magnet, aii 
it had Ix'on shut up in the tlnrk for a long time, and lying 
down. He then exposed it to the rays of the sim, also lying 
down, and remote from the iron support, and he found that it 
had gained 12 oz. power in forty minutes, and 14 oz. power 
only in five hours -t*.” 

» A* very remarkable analogy between the phenomena of mag¬ 
nets and of glass, cither transiently or permanently crystallised^ 
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jHien acting upon polarised light, has been pointed out in the 
^*hiloso]!^ical I^Fansactions for 1816. This analogy, which we 
shall have occasion to explain at some length in a subsequent 
paper, is so complete, that there are few phcmmicna in magne¬ 
tism which have not their counterpart in the action of crystallis¬ 
ed glass and regular crystals upon |)olarised light. 


Art. W.--~Examinaiion some Compounds which depend up¬ 
on very weak AJffmiics. By J a('ob Berzelius, M. D. F. R. S. 
and Corresponding Member of the Institute of France. Conir 
muuicated by the Author. 

( Continued from page 15.) 

Examination of Magnesia Alha .—It is well known, 

that when this earth is precipitated from a wai ni solution, by 
carbonate of potash, an efrer\ e.sccnee takes place. The magne¬ 
sia alba, therefore, contains less carlxmic acid than the potash 
abandons. Is it a subcarbonatc ? And, if so, what projwrtion 
subsists between the acid and the ba.se ? My attempts to resolve 
thc.se questions led to a result very fliffePent from what I had 
at first anticipated. 

The analyses w’hich we po.ssess of this substance give very 
discordant rc.sults, a.s the following table w'ill testily ; 


Bergman. 

Kirwan. 

Butini. 

Klaproth^ 

Magnesia,.45 

45 

40 

40 

Carbonic acid,..30 

*31 

36 

33 

Water,.25, 

21 

21 

27 


The great ease with which th(j quantity of caustic magnesia, 
remaining after the calcination of this salt, may bo accurately^ 
determined, forbids us to suppose that a^y of the analyses are 
crroneou.s in that particular. But the quantities *)f carbonic 
acid and of water, may have bee^k somewhat modified hy tht 
method followed for obtaining thv'V^, 

It is easy to see, that, according to none of the.sc analyses, is 
the carbonic acid combi^i^d w'lth twice as much oxygen, as in 
the ordinary carbonafo. It is farther evident, that the first 
three analyses, in no respect agree with the laws of chemical 
proportion; wliilst that of Klaproth makes the carbonic acid 
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and tlio water to contain each an equal quantity of oxygen, c^<l 
the magnesia two-thirds of that quantity. Aitliough this la^ 
result might have lieen expressed by a formula possessing great 
probability, and aitliough it proceeded I'rom our greatest master 
in the art of correct analysis, I thought it necessary to repeat 
the experiment before founding ujKin it, with confidence, a cal¬ 
culation respecting the real composition of magnesia alba. Sim¬ 
ple as this analysis may ap])ear, it cost me much more time and 
precaution than maiiy titlier researches at first sight more diffi¬ 
cult ^ and I did not succeed in finding* what I conceive to lie 
the true result, till after sixteen different trials. 

I began with jirecijiitating a solution of muriate ol‘ magnesia 
by carbonate of potusli, the mixture being kept for some time 
in a state of ebullition. At first, 1 lel’t tlie muriate of magnesia 
.slightly in excess, because I had reason to think, that w'hcn the 
liquid contains an excess of alkali, the precipitate carries with it 
a small quantity of this alkali, which water is unable to extract. 
I collected the precipitate ujxm a filter, and wasjied it, till the 
w’ater which passed no longer acted ujxin the nitrate ol’ silver. 
Wlien dried and examined in tlie manner iiidieat(‘d abo\e, it 
gave, Magnesia, 41.60 carbonic acid, 30.58; water, 21.82. 
As a repetition of the analysis pnxhieed exactly the same re¬ 
sult, there could be no inaccuracy in the experiment. Ihit 
wlien I dissolved the caustic magnesia, procured by the analyns, 
in nitric acid, and mixed with the solution a little nitrate of sil¬ 
ver, the liqtiid became eloudtxl, and deposited a small quantity 
of muriate of silver. I'lio precipitate which I had aiiaivscd, 
must therefore have contained a portion of the muriate of mag- 
ne.sia. Another precipitate, formed Wy emjiloying the caibo- 
natc of potash in excess, gayL* for its comjxi.silion, Magnesia, 
42.37^ carbonic acid, 37.17; water, 20. Wi. The magni'.sla in 
tills c^ase contained no muriatic acad. 

I repeated these experiments by prexipitating the magnesia 
from its sulphate. IVlieii the sul})hate wa.s in exces.s, the jire- 
cipitate seemed to contain, Magnesia, 42.24; carlionic acid, 
57.00; water, 20.76. 3'hl.s magnesia being dissolved in muri¬ 
atic m;id, formed a jiretty abundant precipitate, by adding mu¬ 
riate of barytes, l^'lien, in the mixture of carbonate of pola.sh 
and sulphate of magnesia, the former w-as in excess, the preci- 
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pitate contained, Magnesia, 43.16; carbonic acid, 36-47; wa¬ 
ller, 20.37. The superior (luantity of magnesia oblainetl in tliifi 
ex))eriment, seemed likely to have proceeded from a little pot¬ 
ash carried off by tin* precipitate. To ascertain this, I diges¬ 
ted the caiKstic magnesia protlut'ed by the analysis in boiling 
water. The litjuid had a dislinct alkaline taste, and restored 
the blue ctilour to tnrnsol-])aper. After being saturated with 
.mnnatic acid, the liquid t\as then evaporated, and the remain¬ 
der luxated to redness. This residuum was not dissolved by a 
few drops of water whicli were fKiuivd iijiou it; but the.se drops 
when evajjoraled, left on the glass a white pellicle, which 
w'a^. sjtaringly soluble in water, and which, as it appeared com- 
pleteU earthy, when viewed through a conqwnmd microscope, 
ctiuld be nothing but magnesia. From tins fact, it seemed 
reasonable to c(*ncludi*, that the magnesia ])r(«lucod by the ana^ 
tysis, had contaiut'd no sensible trace ol' potash. ]\Iy next 
jKirtion of magnesia alba, was obtained in the form of a precipi¬ 
tate, by boiling a liquid earlMinatc of the earth. It gave. Mag¬ 
nesia, 43.2; carbonic acid, 36.4; water, 20.4. A second ex-* 
].erimcnt, made iqion another portion prepared in the same 
manner, at a different time, gave, Mjjgnesia, 42.8; carbonic 
acid, 36.5 ; water, 20.7. AH these analyses appt'ar to agree in 
indicating, that magnc'sia alba contains al>out 43 per cent, of 
niagne.sia, and 20.5 jier cent, of water. The result of M Klajt- 
roth’s analysis cannot, therefore, K- rc'garded as coriH*clly exlii- 
bltlng the composition of this substance. Ibit, on the other 
iiand, no one ol’ my own analvsos jjgrees with the laws of clicini- 
i:al [Woportions, or gives a probable formula of composition. 
Yet, as no anomalous cUn ifttioii from a general law can ever he 
admitted, it seemed probable that .5lfcmc eirciimstance had eluded 
my attention. Having, for tliis reason, resumed my experi¬ 
ments, I first examined the ear}y>nate of magnesia, preci]iitated 
by thc^ carlnmate of potash in a cold slate. It gave me, i\Iag- 
nesia, 36.40 ; earhonic acid, 30.25; water, 33.35. According 
♦o tliesc proportions, the iiuantities of oxygen eonlained in tlie 
acid and water, arc (with a slight error in excess) respectively 
equal to one and a half and tw^) times the oxygen of the base. • 
'^I'boiigh the licptid from which the precipitate had been deposi¬ 
ted still contained an excess of sulphate of magnesia, it exhibit- 
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cd strong alkaline ijropcrties. By boiling, it became tu/bi^ 
and deposited a great quantity of magnesia. Now, it i§ evi-' 
dent, that when a salt, having magnesia tor its base, is precipi¬ 
tated by an alkaline carbonate, the salt is decomposed inUj two 
portions. The first portion is entirely deposited; but the se¬ 
cond, having gained from the fqrm^*'’ ^ sujK'rior tjuantity of car¬ 
bonic aeul, is converted into a carbonate of magnesia, soluble in 
water. As the quantity which is disstilvefl of this latter portion, 
must vary according to the quaniity and .cniperaturc t;f the wa¬ 
ter employed, the composition of the prVcipiiuted substance will 
lie different, on difierent occafions. ^Vhat follows, will conlinn 
this. Another portion of that preeijntated in a cold state, al¬ 
ready analysed, being again mixed with water, at the tempera¬ 
ture of 18'’ centigr. and agitated for some time, the water be¬ 
came alkaline, and gave an abundant precipitate by boiling. 
This last precipitate, after exposure to heat, left 88 per cent, of 
caustic magnesia, 1.6 per cent, more than was formerly obtained. 
A similar treatment ()f this last precipitate produced a similar 
result; and, as often as the operation of w ashing wa.^ rcj)cated, 
the pmportion of caustic magnesia ccmtinucxl to increase*. 

From tliese factsj^I cwiclude, that when a neutral salt, having 
magnesia for its base, is decomposed by an alkaline carbonate, 
there results a corresponding earlxmate d‘ magnesia, which is 
partially decompf>sed by the j^resonce of water, sb as to form a 
carbonate, soluble in water by an excess of carbonic acid ; whilst 
one part of the carbonate is converted into magnesia alba, and 
another part is deposited without decomjjosition,—^l»oth in vari¬ 
able projx)rtions, w liich depend upon the variation of th^ cir- 
euinstanees in which the decpmjKwilion takes place. By each 
increase of the lerr>y)eraturt/and quantity ol" water, the propor¬ 
tion of magnesia alba is likewise increased, till ntjthing but itself 
is dcjKJsited, anti consequently till the precipitate no longer 
clianges its comptjsitlon, by exposure to fresh quantities of boil- 
lug water. Granting that this reasoning is well founded, it on¬ 
ly remained for me to seek the maximum of this decomposition 
produtred by water. Having, therefore, taken a quantity ol’ 
mffpnesia alba, prt?eipitated by long continued boiling with car¬ 
bonate of potash in excess, I lioilcd it with fresh quantities ol’ 
water; Jts cfuantity was sensibly diminished; the water be- 
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t 

eamft alkaline ; and, after evaporation, left a residuum of mag¬ 
nesia. I then found that the time, during which tlie boil¬ 
ing continues, has less influence than tlie quantity of water, in 
determining the decomposition of the carbemate which is mixed 
with the magnesia alba. After the water has produced a cer¬ 
tain effect, the remaining precipjtate is but very slowly changed 
by continued Wiling. A portion of magnesia alba, which luul 
.—at first|yielded a residuum of 43 per cent., after exposure to 
Wlin^ water, gave 43.4 per cent. After a second exjiosure, it 
gave 44.4; after a third, 44.5; a fourth, 44.58: the fifth imd 
sixth trials produced no alteration, though the water, even 
when cold, continued to dissolve a portion of the precipitate 
sufficient to produce a white spot, when a few drops of it w'ere 
cva|)orated in a platina spoon ;—a circumstance well worth the 
attention of those who engage in mineralc^cai analyses. 

After having thus found a fixed point of composition, I ana¬ 
lysed the substance, according to the method already detailed, 
and obtained 

Magnesia, - 44.58 * 

('arbonic acid, - 35.70 

Water, - - lfl.7^ 

We can now understand how the analyses of magnesia alba 
have exhibited results so variable, and why tlic skilful Klaproth 
could obtain no more than 40 per cent, of magnesia, whilst, 
Bergman and Kirwan obtained even 45 per cent., which prm 
bably was in fact no more than 44.3; I'or in those times one 
rhird of a grain w'os regarded as a»quantity, small enough to W 
rejected for the convenience of having round numbers. 

I remarked another circumstance relative to the analysis of 
magnesia alba. At the first appicaUon of fire, the powder 
jiToduces a kind of ebullition, in which tlie vapours of the water 
carry with them a quantity of the earth, in the form of <hist. 
When th« exj^eriment is made in a crucible, as the loss occa¬ 
sioned by tills circumstance cannot be observed, it decciv€*s iht* 
operator. In the apparatus which I used, this ebullition is 
instantly di.scovered, and chocked by diminishing the teniperature- 

By calculating the result of this analysis, it is found that • 
the oxygen of the magnesia is 17.2G ; that of the water, 17.47; 
and that of the carbonic ariil, 25.7-^: or one and a half times 
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what is contained by the majjjnesia. We have still to coniSidcr, 
in what they are united. Those who have paid no attention to 
the manifold relations which subsist between the oxygen ol’ 
bases, and that of the acids combined witli those bases, (rela¬ 
tions which constantly appear, except wlien the oxygen con¬ 
tained by the acid in its low'cgt degree of oxidation is to that 
contained at its highest, as three to two*), will jtrobabl}’ say, 
that niagnesia alba is a snbearbonate, comjxised of 2 alnns of 
acid, combined Aulh 3 atoms of base, and 3 f)f water. Sot let 
us examine tljcse ratios of combination,* before we acknowledge 
their accuracy. It is jilain, that il’ in reality they constitute 
a salt having an excess of base, the carbonic .'U’id must possess 
the property of forming other sails having an excess of base, and 
saturated with their bases in a similar degree. 

It is well known that the green carlwnate of :op]ier is a sub¬ 
carbonate, in which the carbonic acid is combintxl with twice as 
much oxide of cop})er as in the ordinarv carbonate, which re¬ 
sults frtan decomposing the neutral sidpliate of copper l)y an 
aikalinc carbonate. But in tbe mineral kingdom lliere is ano¬ 
ther carbonate of copper,—the blue one, which I have allenipt- 
ed to prove, from (lie analyses of Klajirotli and Vaiiqnelln, lobe 
a carbonate of copper, combined with a hydrate of the same 

metal = f'll Aq® -f-2 Co ('- -f-. (Afhaiidlingar Fy.sik, &c. iv. 
130). This s])ecics of the earlionate of eop|ier has since betm 
analysed by Mr Philips; and the result of his investigation 
agrees, even in tlie decimal parts, with that calculated from tlm 
formula which I have just jriven. On the other hand, if this 
substance is not a kind of double sal^, composed of the hydrate 
and the neutral carlKinatc of^-ropper, (as its colour also socnjii 
to indicate), it must be a suficarlionalc. But thi.s snbearbonate 
could neither be analogous to that wdiich may he supposed to 
form magnesia alba,^ nor eonfbnnable to the law's of chemical 
projxirtion, since it would be composed of 3 atoms of base, with 
4 atoms of acid. I may observe fartlier, that the water com¬ 
bined with salts, commonly called their water of crystallisation, 

••WliKh liappcns in the acids iiavinj; nitrogen or p!)f),«phorus for their base. 

+ fii sigiiififS oxidwn fuprirhn. Thu rest of the symbols have already been 
explained. 
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adhqfcs to the sail by- a slight affinity ; and, in most cases, al¬ 
lows itself to be discnigaged by a heat very liule exceeding that 
of -4-100". In evtTy case it is diseiigagetl long before the acid. 
Now, in the analysis of magnesia alba, it is to be remarked, 
that in the first ])lace a certain tjuantity of water disc'iigages it¬ 
self', as if it were water of crystallisation; but that afterwards 
the carbonic acid anti tlie water are disengaged together, and 
jhat tlm last portion of magnesia alba, though developed at a 
rtjl h^t, still de|KJsites a drop of water, whilst passing through 
the slender tube which conducts it to the cold recipient. 
I’his circumstance, which I have fully demonstrated by experi¬ 
ments made on })ur)iose to verify it, proves that the water is re¬ 
tained by the magnesia alba, with a force greater than that 
which retains tiu; water of crystallisation, even in tliosc salts 
which are distinguished by tlieir strong aflinity for water. But 
this affinity can be no otlier than that by whieh a part of the 
magnesia, as a base or substance positively electrified, is com¬ 
bined witli water, as an aeid, or at least a l«xly negatively elec¬ 
trified, ill the form of a hydrate. But in Uiis case, the mag- * 
nesia alba must be composed of hydrate of magnesia and of 
carbonate of magnesia; nor is it difficult to amceive tliat tlie 
last ptirlions of the wx'aker negatively electrified substance may 
not be ex])elled by heat, before those t)f the stronger, since eacli 
is combined to its base sejiaratcly. 

In magnesia alba, ] tbs of the magnesia combines with the car¬ 
bonic acid to form a carlxinate of' magnesia; the remaining ,|t]i 
torras the hydrate. But as tlie oxygen of the water is equal to 
that contained by the whole of tlie magnesia, it may he asked 
whether the water is all ci^inhiiUHi with the hydrate, or partly 
supplies the carbonate with waterT^f crystallisation. No posi¬ 
tive answer can he returned to this ijuestion, Imt it is very pro¬ 
bable tliat the carhomite containji no water; firsts Because this 
carbonate is often found, in a natural state, perfi‘clly dry ; and 
because the w^ater, in magnesia alba, is not sufficient to furnish 
the water of crystallisation necessary for this salt, in an isolated 
state: Secondly, As the water, in this cast*, jHirforms the func¬ 
tion of an acid, (a function more active than tliat of w'atur»of 
crystallisation), it seems highly probable tliat, in order to coun- 
terbalajice the sti«onger agent, the carbonic acid, the atoms of 
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water must enter into this compound, in a number pi'c^}G^tion> 
ally greater than those of the carbonic add. In ah double salts, 
which have a common base and different acids, it is probable 
that the weaker of tliose acids must exist at a point of satura¬ 
tion {MToportionally inferior to that of the stronger acid : exact¬ 
ly as in double salts which hav^ two bases, the weaker of those 
bases is often less saturated with acid than the stronger base. It 
is possiWe, therel()re, that when a carbonate combiner with a 
hydrate to form a double salt, the carlx>nate may corjiain ;no 
water of crystallisation, and that all' the water tbund in this 
doiihle salt may belong to the hydrate. In magnesia alba, the 
carbonic acid contains two times the oxygen belonging to that 
part of the magnesia combined with it; and the water contains 
four times the oxygen ]>elonging to that part of the magnesia 
which forms the hydrate; so that the water, in this case, is 
at a degree of saturation proportional to the bicarlnmate of 
this earth. According to these premises, magnesia alba is 

Mg Aq^’-f 3 Mg C“, from which the comp)sition, deduced 
by calculation, is, 

Magnesia, - - 44.641 

Carbta/lc acid, - 35.736 

Water, - - 19.621 

which agrees perfectly with the re.sult of our analysis. 

Carbonate of Z‘mc .—The carbonate of zinc is known to be 
soluble in water, by an excess of carbonic acid; and when the 
sulphate oi' zinc is decomposed by an alkaline caxbfjnate, a great 
quantity of the precipitated oxide remains dissolved in carbonic 
acid. The resemblance of this phenomenon, to what liappened 
ill the case of magnesia gave rise to the suspicion that it 

was owing to a similar cause, and induced me to submit the car¬ 
bonate of zinc to A parlieular^ examination. 1 then found that 
this carbonate has the same coinpositicm when precipitated in a 
cold, as iif a boiling, state; and consequently that the usual 
quantity of water, employed in such an experiment, is suffi¬ 
cient to complete its decomposition. The carbonate of zinc, 
when precipitated from a solution containing also muriate or 
sulphate of zinc, always carries with it a {xirtion of muriatic or 
sulphuric acid, which washing cannot remove. When preiri^i- 
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(atetl^by aii excess of 'the aJUtalme carbonate, it seemed to con¬ 
tain a small quantity of thit. carbonate; and the result was si¬ 
milar,* whether the cunrbonate of potash or of soda was employ- 
efl. In diflierent experiments the carbonate of zinc, when pre¬ 
cipitated by carbonate ol‘jxjtasli, in the smallest }x>5sible excess*, 
gave from 73.15 to 73.25 />er cent of oxide of zinc. When the 
liquid containcxl more alkali, I ibund from 73.6 to 73.7 per cent, 
of residuum. In the latter case, the oxide, after cooling, was 
po^<i.*c^*v white; but in the former it had a slight tint of very 
pure^yenow. The oxidtf of zinc, whkh I used for these expe- 
risnents, bail been .'•eparated, by evafxsration, from a solution of 
this oxide in caustic ammonia. It was then dissolved in an 
acid, and bv adding to the solution a carbonate, sometimes of 
|K)Uisli, sometimes ol‘ soda, tlie oxide was changed into the car- 
Ixiriate of zinc. Having analysed this carbonate in the appara¬ 
tus used lor the magnesia, I found 

Oxide ol‘ zinc, - - 73-15 

Carbonic acid, - - 1‘1«.72 

Water, - - - 12.13 

I made several ex|XTiments, but their results varied so little, 
tliat it is unnecessary to detiui them. Tl\p oxygen contained in 
the tjxide of zinc is 14.344 ; whilst that of the carlwmc acid is 
10.695, and that of the water 10.704. The tw'o last quantities 
are thus c(jual: but the oNVgen, in the oxide of zinc, is to that 
in the carbt'iiic iuiid ns 4 to 3; a ratio w hich does not occur 
eitlier in blue carbonated copper or magnesia alba, and wlucli 
afbrds another prcK>f in fiivour of tjliose opinions which I have 
explainetl alxivo. If we consitler the subsbmce now’analysed, 
as consisting of the hydraU' combined with the carbonate of 
zinc, it will apjX'ar to contain one imdecule of a hytlrate of the 
oxide of zinc, in w hicli the water has 3 times the oxygen of the 
base, and 3 molecules of a carbemate, in which the oxide and 
the acid cx>ntain equal quantities of oxygen. It is represented 

by the formula, Zn Aq® 4-3Zu C*; and by calculation tlie fol¬ 
lowing result is deduced from it: 

Oxide of zinc, - - 73.04 

('arbonic tU'id, - - 14.79 

Water, - - - 12.17 


“ Zn repitscnlij 1 atom of ^inc combined with 2 atoms of oxygen. 
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I have loiigr suspected tliat the result of iny experiments^‘on- 
the composition of oxide of zinc, indicates a small ex- 
c('ss ol‘ oxygen, occasioned by the preseiu;e of iron in the distil¬ 
led zinc which I enjployed. My suspicion ac^piircs Ibrce from 
this analysis, wliich (suj)j)osing the substance t)perated upon 
equally ])urc in all cases), it is t‘asy to ])erl'orm with an accuracy 
that shall prevent any variation in the fh-st decimal plmre of the 
number which expresses the weiglit, es])ecuilly of the QKygon.^ 
For determining this pnnl, 1 made several new attem])t^'^^r^ 
tain zinc* absolutely ])Lir(‘, Init the recurfcnce of iny llirmer diffi- * 
culties prevented me from continuing them. 

It may be objected to our opinion concerning the nature of 
the substance now analysed, that tlie hydrate contains more 
water than when it (Kxairs in an Isolated state; but we have al¬ 
ready si'eii, that in double salts the quantity of water mav be 
different from wliat exists in the ingredients, taken separately. 

In an excellent work, published fifteen years ago, ii])ou iht 
composition of the different ores of zinc, whieh are named eala- 
niiiies, Mr Smithson, beside^, the crystallised neutral dry carbo¬ 
nate of zinc, examined another s|)ecies of‘ earthy earlxmale of 
zinc from Carinthla, ryid found it to be e()in})osed of 71.66 ])ei' 
ci'iit. of oxide of zinc, 16.64 of carbonic acid, and 15 of wati i*. 
Its compo.sition is evidently the same as that of the arliflelal sub¬ 
stance which we have just analysed, Mr Smithson himself con¬ 
sidered this substance as a cbeinieul combination v)f the carbonate 
and the hydrate of zinc; and tlie inacc‘ur.*u*y of the propc^rtions 
whicli lie assigns to these, ingredients must have procectled 
from his nnacquaintanee with tliose laws of combination whieh 
have since been discovered. , * 

Stdmdphaic and Sidmmnate of Mag^nc.sni. —Before finishing 
this pajier, I .shall say a few words of those jirecijiitates whieh 
ar'e produced by caustic amniiinia, in the solutions of siil])hate 
and muriate of magnesia. It has often been maintained that 
these precijiitates happen, from the tendency which salts of am¬ 
monia and magnesia have to form double salts. MrPfaff’of 
Kiel even thought it in his jxiwer to determine the composition 
ol* these double sails, from the quantity of precipitate, obtained 
by mixing a magnesian salt with caustic ^unmoiiia. But this 
supposition is incorrect; for I liave ascertained that the jireci- 
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pitate varies iii quantity according to the quantity of ammonia ; 
by*cmploying a very great excess of which, nearly all the mag¬ 
nesia may he precipitated. The precipitates in quc'stion are not, 
however, pure liydratcs of magnesia. That wh.ich we obtain 
from the sulphate is half translucent whilst it continues in the 
liquid ; it has a granular ajipearance, and deposites itself very 
quickly, as if it were heavy. That which results fj om the muriate 
is wl^ite, ojtaque, and mucous ; and it is very slowly deposited. 
J[n t^ic first I found, magnesia, 67.5 per cent.; .sulphuric ;icid, 1.6; 
*wai^T% 30.9. The oxygen of the water sonicwliat exceeds that 
of* the earth, wherefore that jtortion of magnesia which is com¬ 
bined with the sulphuric acid, must be joined to a gi’eatcr pro¬ 
portion of water, than tliat other portion of miignesia which 
forms the base of the hydrate. Since this sulphuric acid cannot 
be extracted by water, it evidently belongs to the chemical 
composition of this substance. At j)rcsent it is difficult to 
make an analysis of this t^ipound, sufficiently exact for being 
calculated with certainly, bccau.se one of the ingredients is found 
in such small quantity ; but tlie comptisition wnll probably be 
found to consist of <jne molecule of a subsulphate of magnesia 
with w ater of combination, and of a groat number of molecules 
of hydrate of magnesia, ^’he same is itkely to be the case with 
the precipitate wdheh results from the muriate of magne.sia. It 
is very difficult to obtain this substance in a stale of purity, be^ 
cause its mucosity prevents the water from passing, and there¬ 
fore CUU.SC.S the salt, before it can be washed, to attract a very 
considerable quantity of carbonic, acid. For this reason, I ha\ e 
not been able to analyse it accid’ately. I perceived, however, 
that there w^as about 1 pgr eenU of muriatic acid upon Avhicli 
the water had no inihience. \ 

These researches indicate a species of combinations, which 
deserve to be examined with more attention than has hitherto 
been bestowcxl upon them. It i.s plain, that the affinities upon 
which they dcjiend, must have performed an im|x>rtant part in 
forming the inorganit^ ])oTtion of our globe; and that the study 
of them may become highly advantageous in our inquiries con¬ 
cerning the nature of mineral substances. * * 

'oc. I. NO. ocTounu 1819. '> 
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Akt. Y.■^Account of some Experiments, made with the view 
asccrlaimn^ the different substances from which Iodine 
can he procured. By Amjkkw Fyfe, M. D., Lecturer on 
Chemistry. Cunmiunicated by the Author. 


Sir lIuMPiiRV Daw, in one (ff his early papers on Iodine, 
published in the Phil<wophica] Transactions for 1814, mentions, 
tliat he had procurc'd this substance from tJic 

Fueiis cartilaf^ineus. Fut us iiliformis. 

-membranaceus. Ulva pavonia, 

-rubens. -linza. 


He (iid not, however, obtain iti'roin the jilkaJine matter manu- 
iketured at Sicily, Spain, and the Roman Slates, nor did coral 
and the ashes of the spoiif^e seem to contain it. 

Shortly after the ]}ubllcaUon of this paper, I commenced a 
series of experiments, to ascertain the diflerent substance.s from 
which iodine could be obtained. 

An account <jf these was read beibre the Royal Medical So¬ 
ciety of this ])lace, in tiie winter of 1815. Since then I have 
had several opportunities (.'f subjecting otiicr substances to 
analysis, witli the view of ascertaining ii' they would yield kv 
dine. 

I may here remark, that at the time when most of these ex})e- 
riments were made, it was not known that starch proved a deli¬ 
cate test ol’ the ])resence ol' iodine. I had therefore recourse to 
that of silver, as pointed out by Sir II. Davy, when the vapour 
of iodine did not aj)]>ear, on die addition of sulphuric acid to 
tlie saline substance. 

The first object in these ij^^perinieuts, was to ascertain the 
different marine ])lants from which iodine could be obtained. 
For this purpose I procured (juantities of all the common kinds of 
sea-w'ced growing on the shores di‘ Leith. These were dried by a 
gentle heat, and then burned, either in a large crucible, or in a 
chaffer; the tem})erature never being .so high as to cause the 
fusion of tJie substances. The product of tlie combustion was 
dissolved in water, and the solution was evaporated to dry¬ 
ness. Sulphuric acid was added to the residue in a glass tube. 
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and lieat was applied, by which moans llio iodine, when present, 
was driven off in vapour. In those cases in which iodine did 
not appear by tljc above iiietliod, recourse was liad to the more 
delicate test of the presence of this substance. 

In this way I procured iodine from the residue of the com¬ 
bustion of* the Fitcus tiodosus, the Fur us serratus, the Fneus 
pedmatus, and the Fucus d'tghalus ; the last of which seemed to 
affoi^ it in greatest quantity, both from the leaf and stem. 

1# likewise' obtained it from the ashes of the Ulva tiinhiliculis. 
and of a .s})ecies of Conferva. I repeatedly attem})ted, but 
without success, to ])rocurc it from the Funis vesirulosus, the 
aslu's o which did not yield the vapour of iodine, on the addi¬ 
tion of suljjhuric acid, nor did the more delicate test indicate 
the presence of their substance in their solution. This confirms 
an ex})crinient of Professor John, in which he failed in obtain¬ 
ing iodine from the Pucus vesiculosus *. Dr U'hom.son like¬ 
wise mention.s, that a f'oreign chemist did not succeed in ])ro- 
curing it from the above plant ■!*. 

I next cjideavourcd to procure iodine from plants gro’j;ing 
near the sea, not belonging to the class Cryptogamla. With 
this view the Plantago 7naritiuia, and Arniarta ])e/jh)tdr,s\ were 
subjected to the usual trials, but without success. I also failed 
in my attempts to obtain it from the ashes of the SaJsola Kali. 
1 was Ic'd t<; expect this, as I did not succeed in })ro(uring 
iodine from barilla, the prodret of the combustion of different 
s})ecies of Salsola and Salicornia. 

From the above ex]K*riinents, I concluded that iodine was 
contained only in the plants of *thc class Cry]»toganiia. 1 was 
naturally led to examinef if all^the plants of this class affoi’ded 
this substance. * 

For this purpose I procured several of the fresh water crypto- 
gamous plants, and subjected them, after incineration, to the 
action of sulphuric acid ; but no iodine was given off. I like¬ 
wise attempted to obUiin it from the Agaricus eainpcslii^, and a 
Boletus growing near the sea, from the fliices (Pol;,|>odium fi- 
lix and aculeatum), from the niusei, and from sim iuI sjuxics of 

* Vxi. Annals of Philosofl.y, November 1813. • # 

■f- Ibid. January Iblb*. 
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lichens, bill without success. It seemed, therefore, that iodine 
Was toufined not only to the class Cryptogamia, but to tlie mor- 
rine productions of this class. 

The next object was, to ascertain if the marine animals of the 
lower orders could be made to yield iodine. For this purpose, 
the residue of the incineration of oysters was dissolved in water; 
the solution was evapjrated to dryness, and sulphuric acid was 
added, but without any appearance of iodine. Coral was like¬ 
wise subjected to a similar trial, and with the same result. JT 
however succeeded in procuring it from tlie common s}X)nge ol' 
the .shops, after burning it, and treating it in the usual vay *. 

As fi’oni these experiments, it appeared that iodine was af- 
fordi'd only by marine productions, it was of con.sequence to as¬ 
certain if it could be procured from sea-water itself. With this 
vie\v, I subjected the residue of the evaporation of sert-Avater, to 
various trials. 

The commoti method of prcjcnring muriatic acid from the .sa,- 
line matter ol' sea-wat(T, by the addition oi' sulphuric acid, con¬ 
vinced me, that if this substance contained iodine, it could not 
in this way he got from it. I was therel'orc obliged to have re¬ 
course to other means. Wlieii sea-water is suhjeeted to gahan- 
isni ill a gold cu]), a sina*d c|iiantity of a black pow'der is fornu‘d ; 
this, it is supposed by Sir H. D.ivy, might beaeomjiound of io¬ 
dine and gold. To ascertain if this was the case, a (juantity ol* 
sea-water eoneentrated by eva])oralion, was put into a .silver ves¬ 
sel, attached to one end of a galvanic liatti'ry; a gold wire I'roin 
the otlicr end, was introduced into the Huid. The silver in a 
short time accpiired a dark co5.ting, and a minute [lorlion ol’ a 
black powder was Ibniied. 'J'li’s was ^subjected to the action of 
liesed jxitassa, and then to sul^puric acid, but without any aj)- 
jiearaiice ol' iodine. 

During the ])reparation ol' kelp, from w’hich iodine is procur- 
I'd, tlie vegetable matter is subjected to a high temperature. 
C’oncci\ing that, perhajis, the iodine might be u product of the 
combustion, some of the residue of tlie evaporaiion of sea-w^atcr 

• In the experiments >vitli &[ionge, tlie vapour of iodine was given off copiously, 
tbe^uldilion of sulphuric arid to the ashes. I repeated these experiments seve¬ 
ral times, os they were at variance with those of Sir H. Davy, Phil. Trans. 1S15. 
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wastnixed with charcoal in powder, and a hiojh heat applied to 
it. ‘When cold, the mixture was treated with sulphuric acid, 
but without obtaining any icnline. 

I’he saline matter of sea-water was subjected to various other 
trials, but uniformly with the same result. 

In the experiments on the shbstances mentioned, from which 
iodin*^ was procured, and also, as I have said, in the preparation 
of hejji, the bodies are subjected to a high temperature,—are we 
feViurei* from this, that ^the iodin^' is n product of the combus¬ 
tion ? , 

To determine this, a quantity of the Fucus serraius was infused 
in water for some lujurs. On evaporating the solution, a mass 
of a syrupy consisttmee was obtained. When this was subjected 
to the action of sulphuric acid, with the aid of heat, iodine in 
vapour appeared. The stem ol’ the Fucus diffitafus, treated in 
the same way, afforded iodine. It is remarkable, however, that 
the infusion of sj)onge did not in tliiN way ^^icld iodine, though 
the sjwnge which had been kept in water for some time, affbr'^- 
cd it after being burned and acted on by sulphuric acid. 

From tlie above, we may conclude, 2s ftir as these experi¬ 
ments go, 

1. That iodine is not containcHl in sea-water. 

2. That it is confined .alone to marine productions. 

3. ^rhal the iodine contained iii kelp, is not a product of the 
combustion. 

4. That the substances A\hich affl)rd iodine, belong to the class 
Cryj>togamia, unless, with gome lAturallsts, we consider Sponge 
as belonging t(» the animal world. ^In the classification of Lin- 
nams, however, the Fuci, Ulv.-e, and Confor\je, from which I 
have? procured iodine, belong to the class Cryj)togamia, subdivi¬ 
sion, AlgJe aquaticjr. Along wifh these, Linmeus was inclined 
to place the sponge, though he was doubtfid of the correctness 
of this arrangement. If, then, we adopt the opinion of Linnaeu.s, 
we must conehidc, that iodine is confined to the vegetable world; 
if we incline to the former opinion, iodine must be considered a 
product likewise of the animal kingdom. 

May not the fact, that springe contains iodine, be an argu¬ 
ment in favour of the opinion of Linna?us, th.at this substance. 
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j)r('[)C‘rly belongs to the vegetable world, clasfe Cryptogamia, from 
the })]ants of which itKline is obtained. 

5. It appears that the iodine contained in sponge, is in a dif¬ 
ferent state of conibiJialion from what it is in the other substan¬ 
ces, as in the former it is not soluble in water, while it is so in 
the latter. > 


Aut. VI .—()» ihc jfrijfai udon of Opium in Great Jlriiain. 
by John Voi no. Fellow of the Royal (’ollegc of Surgcions, 
I Alinlnirgh. (’onnnunieated bv the Author. 

The natural liKlory of Opium, and the manjjer of collecting 
and ]irepanng it in the J\asl Indies and in I’er.i-ia, h;is been fiilly 
detailed bv Dr Samuel (’rump, in his Tncjuiry into the Nature 
and Pro]K‘rties of Opium, lie exainiru'd the different accounts 
7-elated by anlliors, from Dioscoritw.s, iMiny, Ka*irtpfer. and 
many others, till the year 179''^, ulu n hi-, very intere.sting work 
was completed. 

The preparation of opium in Ibitain has long been a desidera¬ 
tum. Eremiinns h'aM'‘been ofl'ered by tin' Society (»f Arts, atid 
more n'ccntlv by the (’aledonian Horticultural Society. S])eci- 
niens of British oj)ium have been ])rodiited, and ])rovcd to be in 
no degree inferior to the be.st foreign opium : But it has not yet 
been ascertained tliat this valuable drug can be cultivated in 
Britain vith profit to the grower. 

Tin* few cx])erimeufs wlVieb have been made, were con¬ 
ducted according to the eastiw-n inojle. But llie temperature, 
winds and rain of this clim.-yp*, have liilherto been justly con¬ 
sidered as insu])crable obstacles. Of these the temperature may 
be held as the least objeetionable, for the large* While Toppy 
(Papaver fioinnifermn of Einmeus ) from wlileli foreign (>]>iiim 
is obtained, come.s to maturity in this climate. But it is further 
objected, that the high winds beat dowm the plants, and the 
w'asb off the opium, before it can be collected, when the 
eastern mcnlo of gathering it is praeti.-ed. It has tln'roforc bc'cn 
proposed to cultivate the garden poppy of this country, because^ 
it is not so liable to be damaged by wind as the large wliite 
P’Pl’}- 
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It is the object of this article to describe a method by which 
these obstacles have been completely removed, and to demon¬ 
strate from the result of experiment, that t>j)iiim, superior in 
quality to the best Turkey opium, can be procured in Britain 
in sufficient quantity^not only for home consumjjtion, but also 
for exportation. It is proposud to cultivate the po))})y n<rt only 
for its opium but also for its oil; and it will appear that a crop 
of early potatoes may be raised upon the same sj)ace of gnnind, 
•vitli the opium and oil by the same culture, and that such a 
crop will, in a good season, yield a clear profit of from L. 50 to 
L. 80 per acre, allowing L. 60 fi)r expences. 

The monopoly of the opium, produced from the culture of 
the p)ppy, is the third j)rincipal branch of the East India Com¬ 
pany’s territorial revenue in India 

In 1773, the contract oj extensive ])rlvilege for providing 
opium was granted to Meer ^^lmkecr, in preference (as was 
stated by Go\ernmenl) to any one else, because, being the per¬ 
son emjdoyed by the gentlemen of Patna in that business, ho 
was the best acxpiainted with the }»ropcr mode of managing it, 
and w'ould acc-ount for any outstaiuling balances. lie was to 
deliver the llahar ojmmi at 320 rupc'c-v ^U’d the Oude at 350 
nqiees })or maund. 

Since that time, the East India Company's annual revenue 
iqK)n that article alone, has risen from eight to u])wards ol" 
eighty lacs of rupees, or )nore than a million Sterling. By a 
rc})ort, dated East India lb)use, 29th February 1816, which 
was at that time laid before Pai'ljament, the sale ol’ opium in 
Bengal for the year 1813-14, amounted to 06 lacs, 40,729 cur¬ 
rent ru])ees, the advances and clurges upon which, only amount¬ 
ed to 10 lacs, 77,638 eurreiit nijlt'es. 

But the o])lum used in Britain is prinei})al]y supplied from 
Turkey. The gross amount of* duty upon opium, im[K)rtcd in¬ 
to Great Britain in the year 1816, was oiily I.,. 2,651, 13s., 
while the average quantity eonsuiiicd in Britain, is 14,100 lb., 
which is chargeable with a duty of 8s. 8d. ])er jiound. There 
is besides from 250 to 300 chests of opium ini]>orted from 
Turkey, and lodged in bond warehouses for exportation, ffuch ■ 
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chesl containing from 1501b. to 2001b. of opium. This state¬ 
ment is from a member of the Turkey Company in London., 

As the method of gathering opium, alx)ut to be pro]X>sed, 
differs materiallv from any other hitherto in u.se, it may be pro¬ 
per to observe, that Mr Ball, Avho obtained a premium ot titty 
guineas from the Society of Arts,,eoIler,ted his of)ium aeconhiig 
to the Bengal method, vljich is accurately described^ by IVIr 
Kerr*, Avho was an ocular witness, and by A. W. ’f", 

whose accounts agree with (bat given by Kivmifi'erius ^ rospf'cfinj^ 
the iruxic of colhx‘-ting opium in JVrsia. ''I'hc st'eds, aeeording 
to Mr Kerr, are .sown in f|uadrangnlar areas, the intervals of 
Avliich are formed into iu|uediuls lin* eonveying water into each 
area. The plants arc allowed to grow six or eight inches from 
each other, and arc plentifully s\ip])lied with water til! they arc 
six or eight inches high, when a nutrient coin])ost of dung, 
ashes, and nitrons earth, is laid OAcr the areas. A little be- 
f()re tlie flowt'rs appear, lliey are again well w’atered till the 
capsules are half grown, when the watering is stj)ppctl, and they 
begin to collect the oj)ium. 'I'liis iJiey effec t by >naking, at sun¬ 
set, two longitudinal incisions from below upwards, without 
penetrating the caviU’, ji'ilh an instniment that has two points 
as fine atid .sharp as a lancet. The incisions are.repeated every 
evening, until each ca.psule lias received six or eiglit Avonnds, 
and they are then allowed to ripen tlu'ir seeds. 'J'he juice which 
ejxudes is collected in tlic morning, and being insjiissated to a 
proper consislenee, ))v w'orking it in an earthen pot in the snif 
heat, it is I’ormecl into cakes fo^ sale. 

In this manner Mr Ball eollreted four ounces of opium from 
one fall and twentv-c'igi)t scpilre yards of ground, w^hich is at 
the rati' oi* 22 lb. 8 oz. per acjx. But, in another place, he ob- 
.■serves, that by a ealciilation w'hieh lie made, sujijiosing one 
poppy growing in one scjuarc foort of earth, and producing onc^ 
j^rain of ojiium, more than 501b. will be collected from one sta¬ 
tute acre of land. But if I lake liis proposition, and c;alciilate 
by the ruJ® used by land-nica&urers, the produce in that case 

• Medical Ohservutions and Inquiries^ vol. v, arc. 28. 
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would only be 5 lb. 11 oz. and 1 dr. per acte. If Mr Ball’s as¬ 
sertions with respect to the probable produce had been correct, 
there can be no doubt that opium would have been prc})ai'ed in 
this country to a considerable extent. 

It is probable tliat Mr Thomas Jtmes, who was a candidate 
for the premium offered by the _^S<K‘icty of Arts, was misled by 
tlic speculj|itions of Mr Ball. Mr Jones only collected 21 lb. 

7 oz. b^jiium from five acTcs ami upMords of poppie.s, and oh- 
tained“ the premium of fifty guineas for the kirgost .specimen. 
Tie collected his opiunf acccjrding to the Bengal method; but 
some ot Ins poppies, lie says, became stunted, and otliers were 
entirely destroyed by remarkably dry weather, which continued 
six weeks from the beginning oi“ May. This may be consider¬ 
ed as the reason why he obtained so little fi’om five aires. In 
another place he says, that the largest quantity which his man, 
seven children and himself, were able to prticurc in one morn¬ 
ing from 5 to 9 o’clock, was one })onnd and a half. Thi.s hajv- 
pened when the dew was remarkably great, and succeeded one 
of the warmest days of tile summer. And as he admits in tOK- 
other place, that the opium (which appeared upon tlie luiuls in 
a soft ash-coloured substance), when first colleeled, is, from its 
union with the dew', much too soft to he formed into a ])ropcr 
conhistence ; making a proper allowance for the twaptiration of 
its watery part, I conclude that he gathcretl fmly in one morn¬ 
ing, after a warm day, in tlie same ratio that they gather opi- 
lun in the ICast Indies. They have no rain in India during 
the season of gathering o])iuni, and Mr Kerr says, that then' 
one acre of pojipies yields 60 lb. of ojiiuin. 

Those observations, collected fr fm Mr Jones’s paper to the Si»- 
<‘iety of Arts, should be kept in vft'iv, as they may help to illus¬ 
trate one of tlie objects of this essay, and eonfirm the superiori¬ 
ty of my method of collecting opium in Britain. 

I)r liow'ison, wTio was* some time inspector of o])iiim in JJcii- 
gal, is the only other person, so far us I know, who has given 
an account of the result of hi.s experiments for making opium in 
this country. Although he was not the first wlio coilwted the 
milky juice of tlie I3op]iy in a fluid state, it i.g supposed l;e is ^ 
the first who, in this country, has given the preference to that 
nuidc. Dr Alston collected the milky juice in the fluid state 
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according to Dioscorides*, and also in the Persian way describ¬ 
ed by Kaempferius, from several varieties of the poppy. He 
also collec,ted the true tear, as he calls it, by cutting the star 
of several heads, bending them down, and suffering the milk to 
drop into a tea-cup; yet he says that he collected more by the 
Persian way than by that described by Dioscorides. 

The instrument used by Dr Howison for wounding the poj)- 
py-heads, consists of a brass ring, made tp fit the middle"i^ngt'r 
of the operator, in which is fixed a wheel set with lancets, which, 
when put in motion by drawing the liand along the floppy head, 
mahes with great expt'dition whatever number of perforations 
are wanted, each giving out its distinct drop of milk, by which 
a great s\irface is afforded, both for support and evaporation, 
and to prevent the flowing milk from running upon the ground, 
fhc ima.’voidahlc roiiscqueticc of the method formerly in use. 
And forgathering the opium, he cin})]oys a tin flask, flattened 
at the moutli about half an inch, w^ith which lie .scrapes oft' the 
opium. Hy nicjins of these iustnunenls, Dr ITowison obtained 
a cake of opium that weighed 81 oz., and which was collected 
from a field of jxippies measuring about five fulls, whicli is at 
the rate of 17 11). 'veigj,]t of opium per acre. 

Dr Howison's puncturing iiistrunieui, and collecting flask', 
may ccitainly be considered as a material iniprovi'ment ujMin the 
Hindoo instruments, and be found that they answered bis pur¬ 
pose to a certain extent in gathering ii^nuni from the garden 
jxippy. Hut when the unevenness ujinn the surface of the ca])- 
sules of tlic white poppy is c^gsidered, it will be found impos¬ 
sible to ada])t the mouth of' the flask so as to collect tlie whole 
of the juice without materially injurmg ihe capsule, and much 
of the juice would still remain in the interstices of the ridg-es, 
which are for the most jiart found ujion the capsules of' the 
white poppy, llcsides, the jnine very soon ac([uires a ro])iiiess, 
and adheres to the mouth of' the flask, which must inU*rrupt the 
gathering, and there is a chance of the juice being spilt by Iiaving 
^*^ask suspended to the body of the gatherer. 

Dr Howison lias stated several objections to the cultivation of 
the large white })oppy in <his country, and has given the prefe- 
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rence to the double red garden poppy and its varieties. He 
says, that the white poppy, from its large head and very consi¬ 
derable height, is of all otJiers the most liable to be hurt by 
winds; anti unless they be cultivated in a sheltered situation, 
^few will be found standing tvlicn the season for gathering the 
opium arrives. Hut independent of this, he says, that it never 
arrives aysuch pcrl'ection in this climate as to yield milk of pro¬ 
per cojfjTiltence for making good opium, and that the few that 
do come to afford milk, continue in that state only for a day, 
and any attempt to blefd them a little s(X)ner or later would be 
without success. 

Mr Kerr *, however, informs us, that the large white pop- 
py grf>w's in Britain without care, to be a much statelier plant 
than it does in India with the utmost art.; and Dr AlsUm-f-, 
after commenting ii]K)n the t ontroversy, w hether opium is got 
from the white poppy or from the black, condude.s that, as a 
medicine, it is of no conse(|ucnee whether it be taken fnan the 
one (w from the other. Dr Cnmi}) also observes that the white 
variety is to he preferred, as afflirding opium in greater ([Uc4ii- 
tity than any of the rest, and there can he no dotdtt tliat this 
poy)j>y yields the largest and most jni(y ljjL*ads. 

Dr llowison has slated (liat 200,000 lb. of o])ium arc made 
annuallv in Bengal; and (liat notwithstanding all the care that is 
taken in collecting it, one third of the crop is if)st; l)ut Uiere is rear¬ 
son to believe tljat tlie wa.sle is much greater tlian he sup]x>scs. 
For in whatever way the incisions are made, the milky juice instant¬ 
ly flows in a wasteful stream, and ^y running iijxm the ground or 
upon the leaves, one third of 4h(f crop at least must be lost be¬ 
fore the gathering conmionce.s inuhe morning. In this eiiniate, 
he remarks, where the serenest dliy is often Ibllowed by a night 
of deluging rains, the adoption of the Bengal method would he 
worse than trusting our lbrtunc»to the chance of a lottery. 

Although Dr llowison was convinced that the juice of 
the poppy undergoes no change in its properties by exposure to 
the air, farther than aeipiiring a greater eonsisti’iice from the 
evaporation of its watery part, he states in another })lacc, that 
in Bengal, where there is no rain during the opium gatlmring. 
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season, tlic custom of allowing the milk to thicken, by remain¬ 
ing for some time on the capsule, is higlily judicious. Wrhile, 
in anotlier part of his account, lie admits that that custom is the 
only reason why they lose one-thiul of their crop. 

Supposing that if 200,000 lb. of opium give tlie East India 
Company L. 100,000 Sterling aimually, by Dr Hov'sou'’s ac¬ 
count they l(»se more than 1.,. 130,000. Hut were thM sspniy 
to amount to half that sum, sufficient imjJortancc, irtVj^tohe 
supposed, would be attached to tin; means by which such a sav¬ 
ing could be efl'eclcd. " 

Mr Kerr slates, tliat there are about 600,000 Ih. of opium 
annually exported from tlie Ganges, indej)end(‘nt ol‘ what is 
consumed in the interior. He also slates, that it is frequently 
mixed with cow-dung, the extract obtained by boiling the 
plants and other additions, which arc ke])t secret. It is, iri- 
deed, freijiicnlly so much adulterated, that considerable quan¬ 
tities are bnnit at (Calcutta by order of the Government. 

In tlie sunmier of 1S17, I cultivated a small fiekl of poppies, 
containing about 20,000 plants of the Papaver somniferiini of 
I/inna’us, out ol' Mhich I selected two beds, measuring one fall 
and I’ourtcen scjuare ysyrds, for the purpose of ascertaining what 
quantity of opium it wcadd ])roduec. I (olleeted the opium 
from that part selected for the ex])eriment myself, while the 
rest of the croj) was gathered by the people I employed. I 
collected as much ol‘ the milky juice as was ccpial to 1 drachm 
ol’ .solid opium in the space of an hour; but as my }n’ofcs.sional 
avocations prt^^cnled me freqn regularly siqKainlcnding the 
people at work, tiuy did not gUtlw'r so miieli as I cx|)ec1ed. I 
asc!-r;ained, however, that they couldl gather at the rate of 1 
draelim in the hour. V 

I had my po})pies sown in three different way s. The first 
liroad-cast upon beds, three feet wide with an alloy between, 
and tliimicd out to the distance of four and five* inches, 
when the plants wx*re about two inches higli above the ground. 
'Fbe seecnid on beds three feet wide*, in rows, six rows to a 
bed, and six inches between the plants. The tliird on the 
^spaeas betweem row's of asparagus, two row'S of jiopjiics on eac’h 
^■pc>ce, I’iglit inches betw'cen each row, and six iiiehcs between 
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'the plants; two feet four inches between each double row of 
poppies occupied by the asparagiis. 

The first produced only one capsule, the second two, and the 
third three capsules. 

Having ascertained that tlic while poppy, when cultivated 
Sipon the wide drill jdan tliat I have adopted, not only gives 
o\it more ^psules, but much laiger ones than when cultivated 
in l)r(#id-cast way, or close rows; it is evident there must 
be a gteat saving of lal>our, for it Avill take as much time to ga¬ 
ther tl)e juice fron) a snvill head, as it wanild do to collect tltree 
time‘s .ht (piantity ol juicc' from a large head. 

'i'he plants between the as})aragus rows having more room 
to gr(iw, had not only more capsules, but they were much lar¬ 
ger tJian those sown broad-cast, or in beds in close rows; and 
as early potatoes, cultivated in a piece ol‘ ground adjoining my 
cro}), wore sold for a high price before my ])lants began to flow¬ 
er, I pro})os<'d the following year to have, by tJiis mode of cul- 
tui’e, tile same tpiantily of opium with a cro]) of early |)otatoes, 
as I obtained from an e(]ual measurement of ground whet*-* 
llkTo was nothing but pojipies. 

Accordingly, in 1818 I selected a piece of ground in the 
highest slate of cultuation, well manured wath horse-dung, in 
which I planted early potatoes, in rows four feet w'ide. Tur- 
row's were first drawn; in these furrows the dung was laid; 
then the sets were dropped or. the dung, about nine inches 
asunder, and covered by the hoe. I'he potatoes were planted^ 
the first week of Februarv; and lire jioppies wore sown about 
th(‘ middle of Ajiril, ou the mid^e space between the potato 
rows, two rows of pop|i)ies on ci^h space, and twelve inches be¬ 
tween the rows. AVhen the po|j{)y yilants were about tw'o 
indies above the ground, they were at first tliinned out by the 
hoe, and aftt rw'ards by the fingers, to the distance of‘ eight 
inches between the plants. 

In this manner I ruised a crop of’ early potatoes c<{ual to 
36 bolls per acre. Although the jxitatoes will be ready for 
immediate ust? before tlie gatlicring of opium eonimenccs, 
the whole crop will not entirely ripe for lifting till after tlie 
opium is collected. Tlie t'arly pi^ato gives out but a small 
stem, but where the soil is rich some of them may spread in the 
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areas, yet they can be easily pushed over to one side, so as to 
allow the opium gatherers to walk along the areas without 
trampling ii]X)n them. * 

The distance between the poppy plants being wider than last 
year, upon an average they jHcxluced lour lull grown capsules 
each, and some of them ]>roduced seven or eight capsules; ana 
I gathered this season at the rate of two drachms of jx)lid opium 
in one hour, while, bv the same method ol' gatheri\^ I cdnld 
not collect more than one drachm in the same time last )car. 

Supposing one acre had lx.‘en cnitivrted in the same' manner 
as that j)ieee ol‘ ground on wliicli my experiment was made, 
the produce in that case would have been etjual to 57 lb., 
9 oz. 4 dr., and 48 gr. of solid opium, which is ju>t twice as 
much as I collected the year before. Hut the seastm c»f 1818 
being so much more favourable than the jtreteding year, will in 
a great measure account for the success of this exjXM’iuient. 
^'hcrefore the (juantily of opium that may he colleeletl de[)cuds 
greatly upon the .s(*ason ; )et the comparative' \iewol' the re¬ 
sult of the e\])eilmeiit inatle in 1817, altlujugh the .season was 
extremelv unfavoiirahle, is sullicient to pro\e, that my method 
of extracting and gathering o]/uun, has a decided atlvantage 
over any other that Has been reeommendeil. 

As my po}»pies were sown about the middle of April, they 
wawe ready for Ideeding about the middle of duly 

For making the incisions I nso a do\ible bladed convex 
^edged knife, having all the blade coAcred with sealing-wax, ex¬ 
cept so much of the cutting edge as Is suflicieiit lor wounding 
the external tind of the cal side, without ]jeui'trating its ca\it\, 
and w’ith which I make one ^r moiv double incisions, according 
to the size of the head, at<|first longitudiuallv, and afterwards 
obliijuely ujiwards I'rom the stalk, Plate V. Fig. 4. 'J'his o])eratiou 
commences about a week after the flowers fall, wlien the capsules 
discover to the jjressure a projK'r cli'gree of hardness. 

The instrument I used consisted of tw'o convex I'dgcd scal- 
^xls, the blades of which were covered with sealing-wax, except 
■about one-sixteenth part of an inch ol’ the edge, and being 
wpimd round the handles with wx'ixed thread, the tw'o were 
fastened together with other thread twisted round then), and 
thus held at the distance of about Jiulf an inch between eacb 
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bJade. It is obvious that the blades ai"e covered witJi sealing- 
wax for die purpose of preventing the kiiile from pc'neirating 
the c£P\'ity of the caj)sules ; and it can be easily removed and 
applied again, when the knives recpiire to be sharpened. But it 
. IS proposed to liave the blades inouuted with a metal sheath or 
^ard for this purpose, as shewn in Fig. 6. 

iWhen the capside is sufficiently scarified in the manner de- 
serilhcKl, I ^0011 cut off, with a sliarp scalpel, the capitellum or 
star, w-'^tii a thin slice of the external rind round it, Fig. 2. and 
by this Itist incision I obtained iikj e juice than from a scarifica¬ 
tion upol the sidi* of the head. 

It is my method of gathering the milky juice of the poppy 
m the fluid state, that diffei’s materially from any other that has 
been used, and it is on that account that I have been more suc¬ 
cessful than any other that has tried the experiment. 

In my communication to Dr Duncan relative to Lactucarium 
or la'ttuce-Opium, pnblisheil in the second edition of his Ob¬ 
servations on Pulmonary ('onsun)])tion, I proposed to gather 
the ojnum by means of a sponge. But when 1 began to collej 
opium in that way, I soon found that it would not do; for al¬ 
though the s})onge removes the |Uice more effectually than theflask 
proposed by Dr Ilowison, it cannot be agalu*entirely expressed, 
because the sj)onge decom})oses or .separates the component jirin- 
cijiles of the milky juice, and the resinous part adheres to the 
,s|X)uge, and soon clogs its ]K)re^ 1 therefore adopted the use 
of a .small common hair-brush used by painters, and known to 
till! tiade by the name of Sash-tool, which answers the purjiose 
most completely, and with whichil gathered the milky juice, 
even though some of the ptuif^T^'ere laid by wind and rain, as 
well as if they had been standing er(|.‘t. I used a camel-hair brush, 
but found the same objection to it as to the .sponge. The common 
sa.sh-U)ol, rounded a little at the ^loint, without being ground, is 
that wdiich I jirefer. 

For the sake of experiment, I exposed myself* one morning to 
a shower of rain for half* an hour, while making the incisions 
and gathering the opium, and succeeded as well as when there 
was no rain, widiout any other inconvenience than being wet, 
and having an additional quantity of water with the opium. 
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When ilic brusli is sufllciently charged with juice, I scrape it 
off upon the edge of a tin llask, fastened to the breast of the 
gatherer, and ea}>al)lc of holding more than a day’s gathering, 
See Fig. 7. 

The gatherers follow the bleeders immediately- One bleeder 
'Will occujiy two gatherers, and if he bo very expert at using tile 
knife, he may keep tln-ee gatherers constantly cniploytd. Wlvii 
1 performed both operations myself, I held the knirp bc^wei'ii 
tlie thumb, fore and middle fingers, and tJie brush bclVeen the 
ring and little fingers of the right hamlo wliile I held the popfH 
by the stalk with the left hand. 

The juice is afterwards formed into cakes or balls by sjKiii- 
tancous cvajioration in shallow' earthen disht‘s, placed in a close 
room, Stirl ing it occasionally during the evaporation of its watery 
part, to be afterw ards kejit in bladders. 

The operation for gatheiing cannot be repeated witli advan¬ 
tage ol'tener than three times a week, upm the same eajisules, 
for no more juice W'ill flow from (jne wound than what may be 
collected immediately, and a certain time must elapse bellire the 
plant forms more juice, lint it is evident a number ol' hands 
may bo kejit constantly employed upon a large field, till the 
jilaiits eca.se to givd- dtit juice. 

One acre will keej) twelve gatherers and six cutters constant¬ 
ly employed for thirty days. That number can only gather a 
third ])art of an acre in one tla}, and by the time they ha\e 
gone through the crop, the capsules at that place wlieie they 
began to gather, will be read^ for the ojieration being rejK'atetl. 
So that w'heii the milky juit\{ ceases to flow', fi^e o]K*rations, as 
already described, will have Been made ujion each capsule. 

Su])])osiiig twelve gathertyp to work ten liours in the day, 
and that each gathers two ounces and a half, or as much of the 
juiw as will make that quaiiUtv of solid opium; in thirty days 
they will gather fifty-six pounds of opium f rom one acre. 

One acre of pjppies cultivated according to my mctliod, will 
yield 1000 lb. of seed, and tliis quantity of .seed will give by 
expression 375 lb. of oil *. 

An account of the cultivation of the poppy lor its oU wilt be given in our 
.'■-cit yuinbcT. 
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Although the produce ol such a crop has not vet h-een clear¬ 
ly ascertained upon a large scale, the follow ii,g may Ise taken as 
the estimate of one acre, from wliat has actuallv bteu produced 
Ml niy exjierinient. 

Estimated \alue ol‘ the produce of one acre, 

1^ 11). ofy^uin, at JiOs.L.lOO 10 0 

tiolDoll^A-arly potatoes, at 21s.,43 1< 0 

S-Wll). ol’oil, cold drawn at Is. Od.18 lo 0 

125 lb\ditto warm, at fid,. 3 2 0 

500 oil casks, at ISs. per 100,.4* 10 0 




I.. 170 

7 

() 


Expellees, 

00 

0 

0 

Total of profit. 

L. no 


() 

Or It may be taken tin.-' wav. 





oO lb. opium, at 17s. Od. 


. L. 41) 

0 

0 

30 hoiks ol ])oUiU)es, at 21s. 


.43 

4 

0 

y.lO 11). of oil, eold drawn, at Is. (kl... 

• • 

.18 

15 

0 

125 lb. ditto wunn, at (id. 


.3 

') 

/V 

0 

500 oil casks, al 18,s. pej‘ 100. 


.4 

10 

0 



1..118 

11 

0 


l^\j)euces. 

00 

0 

0 

^ f 

9 * 

Profit, 

L. 58 

11 

0 


0])iuni costs the wholesale difiggist in London at this time 
(May 1811)) ITs. Od. per lb., tthicli, wiili a duty of 8s. 8d. 
per lb., makes it L. 1:0; 0, ayd they charge tlu' a})othecai*ie^ 
3(is. per lb., which is the pri sent IjOiuIou price of tlie ariiele. 
'l^he London jirice of o})ium varie.s .so much, tliat about tAvelve 
years ago, it was as higb as 84s. per 11)., and it seldom I'alls so 
low as 24s. 

If the eroj) can be got off the ground by the middle ol‘^ 
August, it is proposed to have a s<'(;ond <i’op of potatoes or tur¬ 
nips, wdilcli will give, it is supposed, about L. 30 mort'. 

voi.. I. \o. 2. oeroyiiji 1811). 


T 













270 


!Mr Young on ihe p tparattm of Opium. 

(’oini)arative View of the expt'vinicnts of Messrs Ball, Howlc- 
soii and Young, for ascertaining what quantity of Opium 
might 1)0 prepared in Britain. 


Vlr Ball, from 5TC stjuare feet, or 1 fall and 28 ^ 


square yards, obtained alwiit.0 4 0 0 

Dr Ilowdson from alxuit live falls,' obtained.0 8^0 

In 1817, Ml Young, from 1 fall and 14s(]uarc ' 

yards, containing 1800 plants, obtained.0 4 O'* 0 

According to Mr Ball’s method, 1 fall prothiecd j 

2 ounces and 2 drachms, or.22 8 0^ 0 

jVccordiiig to Dr Howison’s method, 1 (“all pro¬ 
duced 1 ounce 5 drac-bms, and 36 grains, or 17 0 0 0 
By Mr Young’s method, 1 fall prixlucwl 2 


ounces 7 drachms 2 grains and % or. 28 12 0 24 

In 1818, Mr Y'oung, from 1 fall obtained 5 
ounces 6 drachms 4 grains and +, or. 57 9 4 48 

J'Lrplunathm of the Ftffurcs. 

Pig. 1. represents the skeleton of the pojipy, and sho^vys the 
anastomosis of the lactiferous vessels, ramified between the ex¬ 
ternal and internal rind of the cajisule. 

Pig. 2. represents a*vertical section of the J>o})})y. 

Pig. 3. nqirescnts a transvei st' section of the p)]>jjy. 

Pig. 4. represents the double longitudinal and oblicjue inci- 
■'lons upon the external rind of the ]>np})y- 

J'ig. 5. repre.seiits the jxippy with the points of the star oi 
c;i])llal cut ofl, and a thin slice of the external rind round it. 


I ig. (1. represents thedouhl^ Idaded convex edged knife, with 
.1 brush at one end for gathering tue^nilky juice. The blades at 
the other end are covered with a shield, except as much of the- 
edge as is necessary ior wouiuLng the external rind of the cap- 
.side. The blades should be three inches loner. 

O 

big. I. represents a tin flask, witli a slip of tin across its 
mouth for scraping the brush upon, and for holding the milk. It 
slioidd be six inches long, four broad, and one inch wide at the 
mouth *. 

EnixtiniGU, Afap 1819. 


The Society of Arts have recently volett to Mr Young the Gold ls» Medal 
for liis improved mode of coHecUng IJritish Opiimi_En. 
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Airr. VII .—Jccnvnt of a 
.Tamts Ktssell, Es(|. 


singular Afflction of Vision, li}' 
F.Il.S. 1'. :incl Professor of ClinlcaJ 


Surjifory in the University of Edinburgh. 


t out allied in a 


Letter to Dr Brewster. 


now that you take a deep interest in every curious fact 
ixii^nectcd with optics, I use the freedom to send you an account 
of a Angular affection of vision which occurred to me some ^ I'ars 
ago. ^ 

A gentleman came to town for a consultatifin, on account 
of a severe cximplaint in his stomacli. Previously to the com¬ 
mencement of tliis complaint, he saw equally well wiih both 
eves, and the flical distance of distinct vision was the same in 


cacli of them. This distance, however, had now undergone a 
change in Ixith eyes; and, what is a remarkable circumstance, 
the change in the two eyes was in opposite directions, the dis¬ 
tance in the one eye having fiecome longer, and in the other 
.shorter, than the original local distance. But wliile the •wo 
eyt;s no longer corresponded in their limits of flistinct vision, 
each of them still retained the pow er of’ adajiting itself to variar- 
in the distance of external objects, so far as its himts of 
di.stiuct vision admitted. 'Pile jiupils retained their natural con¬ 
tractility to the stimulus of light. Tlu* cornea and the diH’erent 
iiuniours possessed perfect tiansparency ; and the most cai‘e- 
ful examination did not discover the slightest appearai.ee of dis- 
«'a.sc in any ])art of’ the lye. 


The gentleman 
to the disordered 


referred tlit;^*^igin of this affection of vision 
state ofdlis stomach, and I saw' no reason to 


entertain the smallest doubt wltii regard to the jiistiu'ss of his 
eoncln.sion. ^’he eyes readily ^'inpatliise with any morhid ir¬ 
ritation of llu' stoniiich, though it eerUiinlv would not have been 
exjH-'cted, that one kind of irritation proceeding from the same 
source, should ha\o prodiux'd such dissimilar effects in the tw'o 
eyes. The gentleman left town before the toinplaint m his sto- 
maeli was removed, which prevenlecl us from verifying our 
opinion with regard to the clependeiice of the affection ol his 
eyesight upon the slate of his stomach hy following the result* 
of tb(' case. 
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coiirst’ of niy reading has lurnishcd me with only a siii- 
gl(‘ ca.>e at all analogous to the one above related. It is given 
iijxjn the authority of IMr Ware*, “ who Avas consulted by a 
lad V on account of a recent dist'ovcrv that she was unable to 
read with the left eye. She held the bcH)k at an unusual dis¬ 
tance, Avhich was the more TTinaikable, as she had priwiously 
been short-sighted.’’’ Tl)e inter]H)sltion of a convex ,^lass of 
thirty-six incljes fex us rt‘moved all cjmfiision. I^pon taking' a 
few medicines to rcniove some constitutional disturbance'’, the 
original f(X‘usof the left ('ye Avas restored.. During all thi/, time’, 
the right eye continued short-sighted. I am, &c. 

Jami:v Russell. 

EDrNBriu.li, HthJnni’ ESIO- 


Aiit. VIII .—Account of the Karifujuahe rchich dc.sfrotjcil the 
ToiOi ofCaraccab on the 9.C)thMarchlHXQ.. livM. lluMuot.nT 

1 - HERE are feAv cAXiits in tlu* physical w'orld Avhich me cal¬ 
culated to excite so dec']) and })ermanent an interest as the carth- 
cjuake whicli destroyc^l the town of (’araccas, and by which 
more than 20,000 ])ersons perished, almost at the same instant, 
in the proAunce of \'euezucla. The general results of this 
frightl’ul calastro])he have been long known in this country; but 
its particular details, .so afflicting to liunran feelings, and the 
physical ]>hcnomena by which it was a(com])ariied, s(j imjxa'l.int 
in geological sjX'culations, have been only recently described by 
M. Humboldt-f-. I'his dlstin^ik^’ed traveller, aaIjo had visited 
the city of C'araccas ]»re\'K)us to its destruction, has been at 
great jrains to collect and comjxire the de.scrlptions of individuals 
AA'ho had witnessed the effects or the cmthqiiake, and ha.s thus 
been enabled to draw a faitlifiil picture' of this terrible convul¬ 
sion, marked with that glow'ing el(K]uencc Avhich characterises 
all his Avritings. Wi' regret that our limits w’ill not permit us 
to^pcesent our readers Avith all his reasonings re.sjiecting the 
ence of a system of Aolcanoes over a vast extent of cir- 


^ MaVro-CI'.Jrvrgiral Trniisactions, vol. v. p. 203. 
-s ri’r^onnl y^iinatii'C^ \oI. iv. p. 13. 
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puinjaceiit country; but avc may Jiftcrwardh have another o}> 
]K>rtunily of resuming this branch of the subject. 

“ The 26‘th of March was a remarkably hot (Itv. The air 
teas calm, and tJie sky unc:louded. It was Holy Tlmrsc.ay, and 
a great })art of tl)C ])opuJation was a.ssenibled in tlie eliuiches. 
jNothing 
nVi^ites 

was sniliciently powerful, to make the bells of the churches toll; 

It lasted live or six seconds, durino- which time, tlie grouiul was 
in a cominual undulating mov(*meut, and seemed to heave up 
like a boiling litpiid. The danger was thought to be past, when 
a tremendous subterraneous noise was heard, resend)ling the 
rolling »>f thunder, but Ioudc*r, and of longer continuance, th;ui 
that heard within the tro])ie.sin time oi'stenins. 'fhis noise [)re- 
"■eded a pcT]>en<lieular motion ol’ three or four sectMids, hdlowed 
by an undidatory ino\enient somewhat longer. I’he shocks 
were in o]>jK)slte directions, trom north to south, and from east 
to we-it Nothing could resist the tiewv’.nent iroin beneath U])- 
ward, and imdiilaticats crossing each othei’. Tin* town ol C'a- 
raeeas was eiuirelv overthrown llelwetn nine aiui ten thou- 
.sand of the inhabitants were buried u J,;*' the ruins of the 
bouses and ehnn hes The procession had not yt'l set out; 
but till- erowd was so great in the eluuvlies, that nearly three 
fir lour ihonsand }i(Tsons w'ere cnislied by tlu‘ fall ol' ihei.” 
^aulled 1 ‘oofs. 'rim exjilosion was stionger towards tbe nordi, 
in that jiart of tlie town sun.iti-d nearest the mountain tif ^Vvila, 
and the Sllla. The ehnrehes of ^ Trinidad and Alta Graeui, 
which where more than 1 oO ’liigh. and tin' na\es oi' wliieh 
were supported hy pillars of Iwely or fifteen feet diameter, left 
a mass of ruins scarcely e\(eediifc' li\e or six I'eet in eimation. 
'Die sinking of the ruins lias btCn so considerable, that there 
now scarcely remain any vestige?* of ]!illars or columns, '^fhe 
barnu’lvH, called £/ Quartet tie Sa/t Carlos^ situate farther 
north of the Church of the Trinity, on the road from the Cus¬ 
tom-house do la l*astora, almost entirely disapjieared. A regi¬ 
ment ol' lixxjps of the line, that was assembled under arms, 
really to join the priK‘cs.sion, was, w ith the excej^lioii of a few i 
Mien, buried under the ruins ol' this great odillee. Nine-tenths 
ol the line town of Caryccas were entirely deslroycxl The 


seemed to presage the.calamities of thi' day. At seven 
imer lour in the afternoon the first shock was I'elt; it 
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wallb of the liouses that wc'rc not thrown dovvn, as those of llit* 
street Sail Jiian, near tlic Capuchin Hospital, were craclictl iii<iucli 
a manner, that it was impossible to run the risk of inhabiting tliem. 

“ Kstiinating at nine or ten thousand the number of the dead 
in the city of Caraccas, we do not include those unhajijiy per-^ 
sons, who, dangerously wounded, perished several mon^,hs after, 
for want of food and proper attention. The night of limy Tlwifs- 
day presented the most distressing seene of desolation and sor¬ 
row. That tliic'Iv cloud of du.st, which, rising above tlye ruins, 
darkened the sky like a log, Iiiid settled on the ground. No 
shock was felt, and never was a night more calm or more serene. 
The moon, nearly full, illumined the rounded domes of tlu' 
Silla, and the aspeel of the sky formed a iierfeet coi.ti aiit to that 
of the earth, covered with the dead, anil heaped with ruin". 
IMotliers were sci'ii hearinir in their arms tlieir childivn, whom 
they lioped to recall to life. Desolate J'aniilies wandered throngli 
the eit>, seeking a brother, a liiishaiid, a friend, of wlio.'.e fate 
they were ignorant, and whom they bellexeil to l)e lost in tin 
crowd. The ])eo})le pres.sed along the streets, whicli could no 
more be recognised but by long lines of ruins. 

“ All the calamik'T-. experienced in the great catastrophi's oi‘ 
Lislxm, Messina, Lima, and lliobamha, were ri'iiewed on the 
fatal day of the iiCth of March IHlJi. The womidcd, boned 
under the ruins, implored by their eiies the help ol’ the ])a.s.sers 
by, and nearly 2000 were dug out. Implements for digjpng, 
and clearing away the ruins were entirely wanting; and the 
people were obliged to use.their hare haiuls to disinter the 
living. The w'ounded, as wldi '.us^the .sick who liad e.seajied 
from the liospitals, w'ei’e laid^on the banks of the small river 
Guayra. They found no shefter but the Ibliagp pf trees. Beds, 
iiiicn to dress the wounds, instruments of surgery, medicines, 
and objects of the most urgent*necessity, were buried under the 
ruins. Every thing, even food, w'us wanting during the first 
days. Water became alike scarce in the interior of the city. 
The commotion had rent the pipes of the fountains; the falling 

of the car^ had choked up the springs that supplied them ; 
and ife became necessary, in order to have water, to go down to 
the river Guayra, which was considerably swelled; and then 
vessels to convey tlie water wore weanling 
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There remained a duty to be fulfilled towards the dead, 
enjoined at once by piety and the dread of infection. It being 
impossible to inter so many thousand corpses, half-buried under 
the ruins, commissaries were appointed to biirn the bodies; and 
for this purpose, funeral piles were erected between the heaps 
of ruins. This ceremony lasted several days. Amid so many 
public dalamities, the pco])le devoted themselves to those reli¬ 
gious, duties, which they thought were the most fitted to appeast: 
the wTath of Heaven. Some, assembling in prcxicssion, sung 
funer£ik hymns ; others, in a staie of distraction, confesst'd them¬ 
selves aloud in the streets. In this town was now repeated 
what had. been remarked in the province of Q^iito, after tlie 
tremendous earthquake oi“ 1797 ; a number of marriages were 
contracted between persons, who had neglected for many years 
to .sanction their union hv the sacerdotal benediction. Children 
1‘ound parents, by whom they had never till then been acknow¬ 
ledged ; restitutions were promised by persons, who had never 
been accused of Iraud ; and families, who had Jong been ene- 
mio.s, were drawn together by the tie of comnmn calamity. ♦ If 
this ieeling seemed to calm the passions of some, and open the 
heart to pity, it had a contrary t:fftct on others, rendering tliem 
more rioid and inluimaii. 

O 

“ Shocks as violent as those which, in the spate of one 
minute overthrew the city of Caruccixs, could not be confined 
to a sniall ])ortion of the coniinent. Their fatal etfeets extend- 
etl as far as the provinces t)f Venezuela, I'arinas, and Maracay- 
bo, along the coast ; and still more to the inland mountains. 
La Guayra, Mayt^uetlu, Uaruta, La Vega, San Fe¬ 

lipe, and Merida, were aliTlost entirely destroyed. The numlK?r 
.of the dead exceeded four or flje thousand at La Guayra, and 
at the town of San FelijK?, nes/tlie co}q)er-mines of Aroa. It 
appears, that it was on a line winning east north-east, aiul west 
south-west, from La Guayra and Caraccas to the lofty moun¬ 
tains of Niquitao and Merida, that the violence of the earth¬ 
quake was principally directed. It was felt in the kingdom of 


* The duration of the earthquake, that is to say the whole of the movements 
of undulation and rising which occasioned the horrible catastrophe of liie 36th ^ 
March 1812, was estimated by some at 60", by others at V 13". 
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Ni'\< (ir.'in.ida from the branclus of llio hi^li Sierra de Santa 
^lartiia as far as Sanln I'V de Bogota and Honda, cai the 
hanks of the Magdalen.i, 180 leagues iVoin f'araccas. It was 
every where more violent in the ('ordilk'vus of gneiss and niiea- 
skite, or innnediately at their loot, than in llie plains; and this 
di/Iercnee was particularly striking in the savannahs of V'arlnas 
and Casanara. In the valleys ol‘ Aragiiii, situate »^X’tweer' 
t'araeeas and the town of San l'\'Ii))e, the connnolions were 
vei V W '-ak: and I,a ^’ietoria, Maraeay, and Valentia, seareely 
siifiered at all, netwithstanding their jirsixiinily to the cajiitai. 
At I'ai’ccilli), a few league.' fiom \'aleneia, the eartli, opening, 
threw out such an immense (juanlilv of viator, that it formed a 
new torrent, 'fhe same plienomenou liwtk ])laee near Porto- 
f'ahello. On the other hand, tlie lake oi' Maraeaylio diminish¬ 
ed sensihly. At (’oro no commotion was felt, though the town 
is situated upon the coast, between other Uiwns which suffered 
from the cartlvpiake. 

“ Fifteen or eighteen hours aftei' the great catastrophe, the 
gr<Mind remained tranfjuil. 'J'he night, as we have aln-atly oli- 
served, was flue and calm ; and tlic commotions did not recom¬ 
mence till after the 27th. The> were then attended with a 
^ery loud am! long continued suhterraneaii noisi'. "^I’lie in- 
hahttanfs of C’araccas wandered into tlie country; hut llie 
villages and I'arnis having sufleivd as niucli as the towm, they 
could find no shelter till they were he\ond the mountains ol’I.os 
Tcxpii''^, in the viillevs of Aragiiy, and in Uie Llanos or Su/- 
vannalis. No less than flfieen oscillations were ofUai felt in one 
d.iv On the* 5th of April thei^ - a' almost as \iolcnl an earth- 
qiiaki', as that which overthrew tlie^cajiilaJ. During several 
.hours the ground was in a state |5f perjietual undulation, lairge 

ma.sses ofi>a.rth fell in the mouiAiin.^ ; and enormous rocks were 

» 'i 

dclaclic-d from tiie 8i!I,i of Cara( ;-as. It was {*vcn as,serU‘d and 
believed that the two domes of theSilla sunk fifty or sixty toises; 
but this assertion is Umiuh'd on no nietisuiTment whalever- 

“ Wdiile A iolcnl commotions were felt at the same lime in the 
valley of tlie AIis.sisippi, in the island of St Vincent, and in llie 
province of \'cne/iiela, the inhabitants of Ctiraccas, of Calaho/o, 
s'tnated m the midst of tlie stop}H's, and on the borders of the 
Ui i .\]>uni, in a. space' of 4000 s(|ii:ire leagues, w'cre terrified 
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on the 30th of April 1812, by a subterraneous noise, wliich re- 
.soniblcd frequent discharges of the largest cannon. 'J’his noise 
began at two in the morning. It was accompanied by no 
.shtK-k ; and, what is very remarkable, it was as loud on the 
coast as at eighty leagues distance inland. It was every where 
believed to be transmitted throygh the air ; and was so far from 
being thoiiglit a subterraneous noi.se, that at Carraccas, as well 
as at Calabo/o, preparations were made to put the place inUt a 
slate of defence against an enemy% who seemed to Ik‘ advancing 
w'ith lieavy artillery. ’Mr Palacio, crossing ihe Rio A]>ura 
near the junction of the Jlio JSula, was told by the inhabitanti» 
lliat the ^ firing' of cniw071 Iiad been Ijcard as distinctly at llic 
western c'xtremity ol the ])r(n’ince of Varinas, as at the jH)rl of 
J>a Guayra to the north of the chain of the coa«l. 

“ 3’he tlay on wliich the inhabitants of Terra F'irina were 
alarmed by a subh'rraneous noise, was that on which hajipened 
the eruption ol’ the volcano in the isJaJid ol’ St \ incent. 3'i)i.s 
moiiiiiain, near ll\e hundred toises high, had not thrown out 
any lava since the year 1718. Seareely was any smoke ]HTcei^- 
etl to issue from ils top, when, in llie month of IMa\ 1811, fre¬ 
quent shocks annomieed, that llio \(>lea’»ie Hre was either re¬ 
kindled, or directed anew ttiward that jt.ui c>i‘ the West Indies. 
Till' hr^it eruption did not take ])lace till the 27lh of Aj'iil 
1812, at noon. It was only an ejeetion of ashes, hut attoiii cri 
with a tremendous noise. On the 30th, the laya parsed 'he 
brink ol’ the craU'i’, and, after a eoursi* ot four liour,'., reacherl 
the sea. The noise of the explosion ‘ resi-mbled that of alter¬ 
nate diseliarges of Aery lar(r<^, flrTinon and of imisketry ; and, 
what is well ivorthy of remark, it seemed mueh louder at sea, 
at a great distance from the Isli 
near the burning volciuio.'* 

“ The distance in a .straight 1 
cent to the Rio Apiira, near the month ol’lhe Nula, is 210 nauticid 
leagues. The explosions were consequently heard at a distance 
e(|ual to that between Vesuvius and Paris. This ]))ienomenon, con¬ 
nected with a great number of facts observed in tlu' Cordilleras 
ol' the Andos, shows bow much more extensive the subteia’a- 
nean spiu>re of activity of a volcano is, tlian wt* are dis|X)sed to 
admit from the small clianges eflecled at the surface of the globe 


ind, than in sight of land, and 
i4(‘ from the volcano of St I in- 



278 M. Humboldt’s account of the Earthquake 

The detonations heard during wliole days together in th<? 
New World, 80, 100, or even 200 leagues distant li-pni a 
crater, do not reach us by die propagation of sound through 
the air; they are transmitted to us by the ground. The 
little town of Honda, on the banks of the Magdalena, is not 
less than 145 leagues from Cotopaxi; and yet in the great ex¬ 
plosions of this volcano, in 1744, a subterraneous ^noise was 
heard at Honda, and supposed to be discharges of heayy artil¬ 
lery. The monks of St Francis .spread the neivs, that tow n 
of Cartliagona was Iwrabarded by tlie Fnglisli; and die intelli¬ 
gence was bt'lie\ ed. Now the volcano of Cotopaxi is a cone, more 
than 1800 toises above the basin of Honda, and rises from a table¬ 
land, the elevation of which is more than 1,500 toises above the 
valley of the IMagdulcna. In all the colossal mountains of 
Quito, of the provinces of Los Pastes, and of Popayan, crevievs 
and valleys without number arc interposed. It cannot be ad¬ 
mitted, under these circumstances, tliat the noise eould be 
transmitUxl through the air, or by the superior surface of the 
globe, and that it came Irom that jxiint, where the cone 
and crater of C'otopaxi arc placr^d. It ap})car.s probable, ibal 
the higher jiart the kingdom of Quito and the neigh¬ 
bouring Cordilleras, far from being a group of di.stinct vol¬ 
canoes, constitute a single swollen mass, an enormous volcanic 
wall, stretching from south to north, and the crest of which 
exhibits a surface of more than six hundred stjuare leagues'. 
Cotopaxi, Tungiiragua, Antlsana, and Picliincha, are placed on 
diis same vault, on this raid'd ground. The hre issues some¬ 
times from one, .sometimes another of these summits. 

The obstructed craters appear to be extiuguished volcanoes: 
but w'c may presume, that, w^iile Cotopaxi or Tunguragua have 
only cjhc or two eru])tions iny-he course of a century, the fire 
is not less continually active ^'unJer the town of Quito, under 
. picliincha and Imbaburu. 

“ Advancing tow'^ard the north, w^e find, between the volcano 
of Cotojiaxi and the town of Honda, two other rsystems of voU 
cank mountains^ those of Los Pastes and of Popayan. The 
eotmeetion of these systems w'as manifested in the Andes in an 
jijco'.itevtible manner by a phenomenon, which I have already had 
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ticcasiou to notice*. Since the month ol' November J 796, a thick 
< t)lLmin t)i’ smoke had issued from tlie volcano of Pasto, wc*st of the 
town of that name, and near the valley of llio Guaytara. The 
nifjutlis of the \'olcano are lateral, and placed on its western de¬ 
clivity, yet during three succe.ssivc months the column rose so 
much liighcr llian the ridge of the mountain, that it was con¬ 
stantly vi.sible to the inhabitants of the town of Pasto. They 
related to us their astonishment, when, on the 4th of February 
1797, tliey observed the smoke disappear in an instant, without 
feeling any sh(x:k whatever. At that very nioineut, sixty-five 
leagues to die south, between Chimborazo, Tunguragua, and 
the Altar Urcu,) the tow n of Tliobamba was overlbrowii 

by the most drea<lful eartluiuake of which tradition lias trans- 
inilled the history. Is it possible to doubt from this coineidence 
ol' pheiunuena, that the vajiours i>.suing from the small ajx*rtures 
or zrniunilifts of the volcano of ]*asio, hud an influence on the 
pressure of those elastic fluids, which sliook tlie ground of the 
kiiigiloin of Quito, and destroj'cd in a few minutes thirty^or 
ff>rlv thousand inhabitants.^ 

ml 

“ In order to oxjilain these great effects of volcanic rcaclionSy 
and to prove, that the group or system the volcanoes of the 
West India Islands may sonielimes shake the continent, it was 
necessary U) cite the Cordillera of the Andes. Geological rea¬ 
soning can be siip|K)rtcd only on the analogy of facts that are 
reci-nt, and conset|uently wi'll aiillieniicatcd: and in what other 
region of llie globe could we find greater, and at llie same 
time more varied volcanic |iheno^ie;ia, than in that double chain 
of mouiitainh hea\ed u]» bid'll re i' iu that laud, where Nature 
has covered (‘very sunimil and ^siery valley with her wonders.^ 
If we consider a burning ei atcr iiiily as an insulated plicnoinc- 
non, if we sati.sf’y ourselves w'i*i examining the mass of stony 
.substances whicli it lias thrown up, the volcanic action at the 
surface of the globe will appear neither very powerful nor very 
extensive. But the image of this action swells in the mind, 
when w'e study the relations tliat link together volcanoes of the 
same group; for instance, those of Naples and Sicily, of the 
Canary Islands, of the Azores, of the Caribbec Islands, of Mexi» 


CO, of Guatimaln, and of the teble-land of f^luito; when wa; 
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examine eillier tlie reactions of these different syslenjs of volca¬ 
noes on one another, or the distance to vhich, by sid)lerriHie;m 
communications, they at the same inouient sliake tlie Earlli^.” 


AftT. YK..-—Obficrvations of srecrnl ()cenlfiitio)is of Fi.rcd Stars 
by the Moon in 1818 and 1810, and of the Solar Kelipse if 
the iilli May 1818, made at La Vnlefte in Malta. Jly l\Ir 
CiiAiii 1 ^ JlrMKKH. (knitained in a Ii('tler to I’rof. Jameson. 


w llli.V, on nl^ I’ttiini fVt)m lin' Mi ;hterranean, 1 mention¬ 
ed 1<> ('a[)tain lIiy"'o(ul that it would j’nve me ^leatlBatisfucliou 
if any benefit to a.stronom\ could be derived from the obscTva- 
lions which I had there an o|)j)ortimii y of making-, he pianted 
out the Fidinbui^h lMiiloso})l\ical Journal, as the best mediinn 
by which anv iiselid information mi^lit be introduced to •’eneral 
notice, and eiictmra^c'd nu' to addii**.-. to -*00 iht- present jiaper. 

The principal objirt of iIiIn Jopii'ial licme, tin* promotion of 
science, I liojie that the annexed a'.{ronomieai oliHiwatioiis will 
find a place i'l if. Occuilatioiis ari' a kind ol‘ob'^eiw allons, that 
receive their final value onl\ b\ coinparisou with corresponding 
observation''of ilie same‘'tars, 'flie present obseiwations were 
made on the same ^])ol where, in thevear 1780, the (irarulniaster 
Rohan fitti'd out, in the }Kilaei“ of La \aKtie, an ob.ser\afory fiir 
the Lhe\arier d’Anjios, which was afterwards jiartly destroyed 
by a fii’i' lha! eonsimied all tlu' jKipei-'' coiilalnin”’ tlie observa¬ 
tions made by this asti'oiiomer, who, dl''iouianvd h\ his bad 
success, returned to h’ranee hljV-,i^'ili\e (■ouiilr\. 


* The following is the .senes of ]>he^omoiiii whirh M. llumbuidt supj>oses to 
liave hiitt the same oiigin : I 

27th Scf>ternl)C'r r.nipiion in Vie West India Isl.inds. Volcano of Gua- 

daloii|ic.—>>''\eiriber ntifi. 'I’hc- voU and ol l*aKto begins to emit smoke.—Itth of 
Dcrcraber ITfXi. Dislrnrti.in of (’ninana.—tih of t'chrucay 1797. Destruction 
of Jliobamlw.—3(Uh of .lannary IHll. .Appearance of Sabrina Island, in the 
Azores. It iru’ieases particularly on the lAth oi .lune ISll.—May IHll. Begin¬ 
ning of the earthquakes in the Ibl.nid St Vincent, wliuh lasted till May 1812.— 
16lh of December 1811. Beginning of the roiiimDlions in the Valley of the JVIis- 
.sisippi and the Ohio, which lasted till 1813.—Decemher 1811. Earthquake at 
Earaccas.— 26lh of March 1812. Destruction of Caraccas. Earthquakes which 
cuntinued till 1813.—30th April 1812. Eriijilion of the volcano at St Vincent’s; 
,nid the sante day .'iibtci raiierin noises at Ta'acc is, and on the hanks of the Apnrj. 
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Solar Eclipse, May 5. 1818. 

J observed llic beginning at 18‘‘ 12"‘ 2T.5, llie end at 20^ 29* 
11 *.5, ineiin tinio, IVlay 4tli, at La Valette, with an aebromatic 
lolescope by (illluTl, ol' 14 inches fcx'-iil length, and 2.8 inches 
aperture. The observation was made in St»’ada St Paolo, 
nearly under the meridian of’ the palace, but about 120 fathoms 
to l)ie north ol’ it. I have u^ei! the latitude 85^ 54' 0".S; and 
th(‘ longitude is sup)X)sed to be 14'^ 30' 30" east. 

'I’he Baron de Zaeh observed the end at 20h 15'“ 28*.7, mean 
time at (bmoa, St I>aftollormm“t» degli Armeni, I’allazzo di 
Durazzo, in latitude 44' 24' 34', and longitude 8'^ 55' 37" E., 
well oseertained 

I lane retiuci'd the latitudes to tla Earth’s centre, and eom- 
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* ‘ 3!il 


320 291) 320 


300’ 


330 


, and usLxi a mean. 


I’larc of Ob'ei\3liim. 

' nf'<li;ced I.AtiUulu. 

1 _ 

l.o". Itaclms of KiTlh. 

t 1 \ I] 1 tiX 

i 35 13 10 

0.0005300 

' (4cnoa. 

1 11. 13 12 

i 0.00032S5 

1 

lat <p he the reduced 

lailitiide. 11 

d's true Eatit’ide. 


u Ohlicjiiilv of 1 a hj)'ic. o 'ugnieiited Seniidiam 

f) Zenith (hsiaiiee oi Nonage'' (S (j\ap]i.irent laititudi. 
i, '{‘s true Longitude. 1 *—p Diff, of haiual. I'arullav 


1) d's e([uat. hor. Semidiani 
g liad.ius ol’the Earth, 
f*. Areli of Meridian.. 

A Louyilude of Xonam ^ 

Then cos ft cos — e.os M * ^ 
Sin M sin -t “sin. li 


71 Dili*, of Parallax iuLong. 

O Sun's mean f>ongitiide. 


il 


Sim’s Seniidiameter. 


Sin ti eotang 0 .—totang N 


'I'an M cos 


tan A 


■tlS^N +*'^ 

sin (P—;i)ros5, _ ^ /. losAtantL— a) ^ 

ex - if -(cosL—A) -c<)sl\ tan.^ 

. ... ... eoh'(B—4 (')sin.‘, (B +C) . 

^sin(P—/i)sin5—.sm{ '-oi^x • -„ ■ ~—=taiiia 

' ^ los B sin \ A 

1) X cos cos Q » 


cos B sin - J A 

N, M, and A arc auxiliary Arcs. 





Mr Hutnker on the Latitude qfLa Videiie. 

After these strict fonnulse, the Solar Eclipse has been cal¬ 
culated to every, second of the quadrant from Taylor's Loga¬ 
rithms. The Sun’s and Moon's places, equatorial parallax^ 
semidiameter, horary motion. Sec. have been computed from 
Delambre’s Solar, and Burg's Lunar Tables, for the hours IT 
18j 19, and 20, mean time at Greenwich, and thence interpo¬ 
lated for the intermediate times as follows: 


For XVII Hours. 

XVIII Hours. 

XIX Hours. 

XX Hours. 

L 1> 
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1 True coiij unction ! 

20'* 19™ 

44* M. T. Val. 

20" 19“ 49’Val. 

19" 57*" 42- 



( 





Genoa, 



_L 

Mean SO" 19" 4G.5 M.T.Valette 



Hence the Longitude of La* is 14° 26^ 44".5 East of 

Grecnwicli. 




London, June 3. 1319. 
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Akt. X .—On the Geognosy of the Cape of Good Hope. By 

Vrofcssor Jameson. 

1 IIK poninsiiia of the Cape of Good Hope is a mountainouB 
ridge, st retelling nearly north and south for thirty or Ibrly 
miles, and eonnected on the east side, and near its northern cx- 
trenj’jty, with the main body of Africa, by a flat sandy isthmus, 
about ton miles broad, liaving Table Bay on the north of it, 
and I'alse Bay on the snuth. ^'^e southern extremity of this 
])eninsula, extending into tlie sea, with F.-tlse Bay on the east, 
and the ocean on the south and Most, is projjerly the Cape of 
Gootl llojie, and is the most southern point of Africa. At this 
jioint, the chain of mountains which forms the jieninsulu, though 
rugged, is lower than at the north end, where it is terminated 
by Table Mountain and two others, which form an amplii- 
iheatrc overlooking Table Bay, and opening to the north. 
The mountains of the ridge extending from the Cape to the ter¬ 
mination of the peninsula on the north, vary in shape; but th^ 
most fre(juent 1‘orins incline more or less to sharp conical. The 
three mountains wliich terminate the peninsula on the north, 
are, the Table Mountain in the middle; the'iJon’s Hoad, some¬ 
times called the Sugar Loal‘, on the w est side ; and the Devil’s 
Beak on the east. The Lion’s Head, which is about 2100 feet 
above the level of the sea, is separated from the Table Moun¬ 
tain by a valley, that descends to the dejith of 1500 or 2000 
feet below the summit of the Table Mountain, which is itself 
3582 above tlie level of the sea. On the west of the I.iion’s 
Hea<J, there is a lower cmineflcl*, named the Lion’s Bump, from 
which the ground declines gradually t(i the sea. The amphi¬ 
theatre, I’onned by these three mountains, is about five or 
six miles in diameter, in the cevitre of which is placed Cape 
'fown 

The rocks of which the ])cninsula is composed are few in 
number, and ol’ simple structure. They arc gi'auite, gne*iss, 
clay-slate, sandstone, and greenstone. Of these the most abun- 


;» 
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daiit aiv santlsloiie and granite; the next, in fre<)iiency, are clay- 
slate and gnoiSvS; and tlie rai-est is greenstone. Ulie strata in ge¬ 
neral have a direction from K. to W. tliat is, across the pe¬ 
ninsula. The southern and middle parts of the jieninsiila have 
been A'cry imperfectly examined. ('a])tain Basil Hall, in an 
interesting account of some mineralogical a})]K*arances he oh- 
st^rved near Cape Town, jinhlislied in the Edinburgh J’hilo- 
sophical I’ransactions, remarks, that the same general struct lire 
and relations s(‘cm to occur all over the jieninsula as in the 
mountains around Cape Town. Alore lately C’ajtlain WauchojK*, 
an active and enterprising ollicer, p»<inted out to Mr Clarke 
Abel a fine display «f stratification in a mountain that lace* 
the sea, in the neighbourhood of Simon’s Bay. 'fhe Ibllowing 
is the description, as given by iNIr Abel : “ The sandstone, 
forming the upper jxirt of the mountain, is of a reddish coloui', 
very crystalline in its structure, and ajiproaching, in some spe¬ 
cimens, to (prartz ixK'k. Immediately beneath the sandstone is 
a bed of compact dark red argillaceous sandstone, ])assing, in 
many places, into slate of the same colour. This bed rests up¬ 
on another of very eoarst' l(K)Scly combined sarulstone, resem¬ 
bling gravel. Under this is another layer of' dark red sand¬ 
stone, terminating in a conglomerate, consisting of tlecoinpi.sed 
crystals of felspar, and of lounded and angular fragments ot‘ 
quartz, from the size of a inilJet seed to that of a jilover’s egg, 
imbedded in a red sandstone base. Beneath the conglomerate 
commences a bed, which I at first took for granite, and which 
is com|K)sed of the constituents of gi'anlte in a dceonnK)sed state, 
intermixed W'ith green steatite, and a sufficient quantity ol‘ the 
dark red sane, '.one to give it a^'ddish hue. The feJspju’ of 
the l)ed is decomposed, and exactly resemble tliat of the conglo¬ 
merate above it. The mica seems, in a gootl measure, to have 
passed into steatite. 'I'lie <]udrtz is in small crystals, froquentlv 
having their angles rounded. 'Phis bed is several feet in thick¬ 
ness, and gradually terminates in thi‘ granite; but the jirecise 
line of jiinctiim I wa.s unable to trace. The apjiearances, then, 
were in the following order : 

1. Horizontally stratified sandstone. 

2. Bed of compact dark red sandstone, passing into slate. 

3. A bed of coarser sandstone, rosembling gravel 
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4. A second layer of compact dark red sandstone, passing 

5. Into a congloincralo, consisting of deconiposcd crystals of 
felspar, and fragments oi'cpjartz in a sandstone basis. 

6. A bc'd composed of the decomposed constituents of gra* 
nite aiul red sandstone, passing 

7. Into granite 

The abo\'e is the only spot to the southward of the range of 
mountains near Cape Town, which has been ])articiilarly de¬ 
scribed. 'I'o tlie northward of Cape Town, it is reported 
tliat the mountains ‘arc principally comp(.sed of the same 
rocks as those which occur througlioiit the peninsula, and 
who^e characters and pjsition have been examined M'ith consider¬ 
able attention in the Jaoifs Rump, Lion’s Head, Table Moun¬ 
tain, and Devil's Peak. As these mountains giv(' a gtK)d gene¬ 
ral idea of the composition and structure ol‘ the whole ]>eninsu- 
la, and also ol‘ much ol’ southern Airica, we shall now present 
our readers with a concise description of tliem, drawn up from 
jnl’ormation communicfiled to us by Dr Adam oJ‘ t’aiciitta, and 
frt)iM the published accounts of Cajitain Hall and Mr Clarke Abel. 

Ltmfs Hump. 

The Lion’s Rump rises by an easy as' imt, and, excepting at 
one or two jioints, is eovi'red to the sumu’it with a thin soil, 
bearing a scanty vei>etation *!•. 

It is com])o.-ed of elay-slate, and sandstone. The sandstone 
rest.s upon the slate. The elay-slate is tiistinctly stratified; 


• Clurkc Abel’s Trai'dx, p. 895. and 897. 

•)- Or Adam remarks, tluit vegetables apiicared to be roost luxuriant over the 
sandstone, less so on tbc soil formed by the decompusitior S the granite, and leaiit 
®f all over elay-slate, as on the Lion’s lAmip, where clay-slate is the predo* 
ting rock. Although this hitter hill has been cultivated in some places, yet i 
sents a stunted vegetat'on, white the upper uai ts oi Lion’s Head and Table Moun¬ 
tain, though ninth more elevated, display rieli and more vigorous slurubs. Con- 
stantia, so murh celebrated for its wine, i*. .situated at the bottom of the range 
leading from Cape Town to Simmon’s Buy, ivtierc sandstone is the pi'edominating 
rock, and the soil of the farm of the neighbouring ground appears to be composed 
of it, in a state of dceniti]iosition and of vegetable mould. That it is the sandstone 
which essentially contributes to the excellence of the soil, Di .\dam is inclined to 
believe, from having observed several spots at the foot of the same range nearer' 
Cape Town, with a soil richci in vegetable mould, hut ivliose produce was helk 
much inferior. The principal rock there was granite, and its superincumbent 
sandstone has sulfered less decomposition than that adjoining to Constantia* 

VOL. 1. XO. 2. 0( TOIU W 1S19. 
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the strata on one side of tlie lull dij> to the nortli, on tlifi o)J|)o- 
sitri to the south, and in the niiddle f)r eentre of the hill they 
are netiily })cr})cntlicular. Numerous \eins ol’ eompuct quartz 
lra\ el se the slate in all dircelions. A (|uarry, which has been 
wrought to considi'rable extent on the cast side of the Lion’s 
liunip, and which is shevri in Plate \ I. Fi^. 1., but on a lar¬ 
ger scale than the jn’oportions of the general elevation, affords 
a fine view of the structure of the clay-slate, and in one place 
there is a bi'tl ol' sandstone in the slate. The sandstone, which 
is of a veJJowi.sh-grey colour, is ojmjXHied! of grains of (jujirtz, 
with disseminated felspar anti scales of mica 

Lions' Head. 

The strata of clnv-slate wnlinue to the base of the lAon.-i 
Head. Here they arc succeeded by strata trf compact gneiss, 
which is com]X)si'd of grt'v felspar and quartz, with much dark 
brown mica in small scales. The gneiss is distinctly stratified, 
and the strata in son)e places dij) untler the Jiext rock, which is 
gianite, in others tliev dij) from it. Numerous transitions are 
to be observed from the gneiss into the granite, and in the same 
bed of eonq)act gneiss, one part will be gneiss and another gra¬ 
nite. IVu'tions of eranite of \arious sizes are ind)edded in the 
gneiss, and numerous bUjcks of gneiss, varying much in size, 
are imbedtled in the granite. Sometimes the imbedded portions* 
of granite and gneiss are distinctly scparatetl from the surround¬ 
ing rock ; in other iiiirtances they are much intermixed at theii 
line of junction, and veins shoot from the imbedded portions of 
granite into the surrounding gneiss. Beds of granite appear in 
some places to alternate with the compact gneiss. Veins of granite, 
varying from a few inches to several feet in width, traverse the 
gneiss, and aa* to be observed shooting from the granite, or are 
contained in the gneiss, and do not appear to have any connection 
with beds or masses of‘ granite. Granite forms a considerable 
portion of the Lion’s Head. It is a comptmnd of pale red fel- 
spar^.^rey (juartz, and brownish-black mic.a. It is more fre- 
i£(|fently coarse granular than fine granular, and is often porphy- 
rhic. It is occasionally traversed by veins of quartz, or of‘ fel¬ 
spar, or of‘ granite. It docs not appear to be distinctly strati¬ 
fied in any jiart of the mountain. In some parts the granite is 
intersected by veuis of greenstone, and one of these veins (re- 
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presented No. 8. oi' the geological \lews at tlie Cape of Go^)d 
Hope of Mr Clarke Abel) is rather remarkable, as It appears di¬ 
vided anil sliilted. As wc ascend the mountain, we find tlie 
granite succeeded first by a reddish sandstone, and this in its 
turn is covered by a brown sandstone that reaches to the sum¬ 
mit. These sandstones are principally composed of' granular 
concretions of'ijuarlz, witli a few disseminated grains of felspar, 
and scales of mica. The sail I stone is distinctly stratified, and 
the strata di]) under a small angle, all arouiul the liion’s Head, 
and the north-west side of Table Mountain. On the ojiposite 
side of the l.ifti r, however, from the sea-beacli, wc may sec it 
fieyond the gorges, making an angle witli the horizon of not 
less than 4o’. l^r Adam riinarks: “During a ride to Con- 
staiitia one day, 1 observed this high inclination more particu¬ 
larly, on the ridge extending from the Devil's Peak by Sim- 
inon''s Hay; and having afterwards \isited tlie s])ot on purpose, 
fiiund the sandstone \erv much elevated in its jiu-ilion above 
the common level of the strata, and at one jilace nearly perjien- 
dicular to tlie horizon, running from north-west to soulh-caliu’’ 

Table Mountain. 


'^riie next and highest nioiuUam, the T< „lc Mountain., presents 
manv iuteresling inineralogical appeju’anccs. The lowest part 
ol the mountain, on one side, is red sandstone ; higher up, and 
apyiarently rising from under't, arc clay-slate and gneiss. These 
rocks are ilisjiosed in strata nearly ^'e^tical, with an east and 


west direction. 


'J’hey alternate with granite, nhicJi is tlie next 


rock in tlu' ascent of the mountain. The granlti* at its line of 
junction with tlie gneiss and clay-slati‘, is often much intermix¬ 
ed with them; and mnnerous»\eins of granite shoot from the 
mass of the rock Itself into the bounding strata, and cotenipora- 
iieous yiortions of granite are sixai enclosed in the gneiss, and of 
gneiss in the granite. At a Jiiglier level than the granite, 
sandstone makes its apjiearance, and eonlinues to the summit 
of the mounlain. The lowest sandstone is of a red colour, the 


next is of a yellowish colour; and tlie ujiper part, or that on tlie 
summit, of a greyish colour, and sometime.'' so coarsely granular, 
as to apjiear in the state of conglomerate. It many placiN, tlie 
sandstone passes into ijuartz-roek. 
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DeviFfi Peak. 

Tlie most easterly mountain of the grrnipc wc arc describing, 
named the DeviTs Peak, agrees with Table Mt)untaiii in the 
nature and arrangement ol’ the rockh of which it is composed. 
The lower part of the mt)unl;iin exhibits strata of clay-slate; 
these, as wc ascend, are succ’eedetl by granite, and the upper 
parts and summit are of the usual varieties ol sandstone *. 

General Result. 


Such, then, are the grand gcognostical features of the moun¬ 
tains near ('ape Town, and of tho.se parts of the peninsula 
which have been examined. Arc we to consider all these 
rocks as having been formed at dlllercnt times, or are they 
of simultaneous formation 't The advoeates for the Pliilonie. 


theory maintain, that the slate was first deposited in horizon¬ 
tal strata at the bottom of the sea,—that these strata were 
afterwards softened by^ heat, and raisetl from tlieir original 
horizontal to their ])resent \ertical jK),sitiou, In the action of flu¬ 
id granite projected from the interior of the earth,—and that at ter 
these two operations were flnished, a third took })lace, naimly, 
that of the dej^ositlon of the sandstone over the granite and 
slate. Accordin'-; to tliis hy])othesis, these rocks have hceiv 
formed at three different periotls, the slate first, next the gra¬ 
nite, and last of all the sandstone; and two of the formalion.s, 
viz. the slate and sandstone, are of a(]ueous origin, while the 
third or granite is of igneous formation. We consider tins ex¬ 
planation as unsatisfactory, and are inclined to view tliese rocks 
as of Neptunian and simultaneous formation; hccause they 
alternate with, and jiass into each other, thus exhibiting the 
same general geognostieal relations as occur in formations com- 
]K)sed of sand.stone and limestone, or of sandstone and gypsum. 
The junctions of the granite and gneiss, and of ibe sandstone 
and slate, do not jiresent any species of veins, or varieties of in¬ 
termixtures, or of imbedded portions (fragments of the ITiitto- 
nlaiis), or convolutions, that do not occur at the junctions of 


universally admitted Neptunian rocks, such as limestone, clay- 
stone, gypsum, and sandstone. 


• In Plate VI. is a plan sent by Dr Adam, shewing the form and relative 
positions of the mountain s near Cape Town. 
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In short, the mountains and hills of the peninsula of the Cape 
of Good Hope, are to be considered as variously aggre^rated 
compounds of' (juartz, felspar, and mica, and ihe whole as tlie 
result of one nearly simultaneous process of crystallisation. 
This view affords a plausible e\[)lanatlon of all the varieties of 
aggregation, structure, position, and transitions, observ^ed in the 
rocks of this part^ Africa. 


Aut. XI.— Illstorifal Accifunt of the Discoveries respecting 
the Double R^raetion and Polarisation of Light. Com¬ 
municated by the Author. 

rHE subject of the Double Kefraction and Polarisation of 
Eight, though one of the incjst im])ortant and inleivsting bran¬ 
ches of human knowledge, has scarcely, if at all, atlraetid the 
attention oi' English r(>adcrs. Our chemists and mineriilogists 
lane neglected to avail tlu*mselves oi'the lights which it offers to 
throw u})on their resjH'ctive sciences: Our ])opular lecturers on 
Evperimental Philosophy have not been aware of the fine ex- 
perimc'iits and brilliant exhibitions with which it can so libe¬ 
rally su])})ly them ; and the greater number of our learned J*ro- 
i'essors ha\c not yet found leisure to admit it into their course 
of ])hysieal .science. This inaltc-nlion to an inquiry possessing so 
many claims upon our notice, can have arisen only from an ojiinion 
w Inch we believe has too generally prevailed, that the subject of 
double refraction and polarisation is not susceptible of popular 
I'xjilanation ; and from an ci roncous notion, jiropagated by in¬ 
dividuals whose pursuits have been ecli]>sed in the splendour 
of a nev' science, that it consists only of insulated facts and ex¬ 
tra v agan 1».a. u m j )t ion s. 

One'of the principal objects of the jire.sent series of pajiers is 
to correct lhe.se absurd mi.sajiprehensions ; and we have no iloubt 
that we .shall be able to render the stibject intelligible to such of 
our readers as have but a very slender jxirtion cither of physicid 
or mathematical knowledge; and to convince those wdiose attain¬ 
ments are of a higher order, that almost all the phenomena of 
double ref'raetion and polarisation, intricate and capricious*as 
they appear to be, have been brought under the domiuion of 
general laws, and can be calculatCifl with as much accuracy as 
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that, whicli tlie astronomer can compute the motions and 
positions of the heavenly bodies. 

In exeeutinfr this task, we shall cxj)lain the };henomena in the 
order of their discovery. 11 y this means each article will be 
com})lctc in itself, and the reader will he less dependejit on the 
|X)pularity and |H‘rspiciiity of our iilustrallonrf In the adoption, 
theref{)re, of this plan, the materials may be .^an^ed under five 
j)eri(j»rlH. 




Period I. 

II. 

III. 

IV. 
V. 


rontainliiy; the di.'Coveries of Erasmus llartholinus. 
The di.seovej'ies of Christopher Huygens. 

The investigations, of Newton, Ileccaria, IMartin, 
llaiiy, AVt)lIaston, and lai Place. 

'J'he diseo\enes of ]\lalus. 

'riie discoveries inad(‘ al'ter l\Jalu.s’s death, by M. 
Ar.igo, M. IJiot, I)r Prewster. Dr Younw. IVI. 
Seebeck, and ]\r. Ihesiitl. 


Itefore entering, liouevi r, on the ilr.st of these jieriods, we 
shall endeavour to explain in general what is meant l>y Double 
Hi frod,ton and Polarisafofu ; for though the ('X])lanati()n of 
the.sc* and oIIkt lerm.s will necessanl\ be inlrtMluced in tlescril)- 
ing the phenomena to which they have been ajiplu'd, yet there 
are manv of our readers who will content themselves with the 
slight know'letlgc cou'veyed in a definition, without being at the 
trouble ol’ any farther investigation. 

If a beam of light from the sun or any oilier luminous 
body is made to jiass through a plate of glass or a mass 
of water containt'd between two parallel plates of glass, it 
will have the same appearance and the same jtroperlies af¬ 
ter transmission as before it. Hence the gla.ss and the water 
refract singly, and all objects seen through them \ixll appear 
single. II’ the same beam of light is made to pass through a 
parallel plate of calcareous or Iceland spar, or of various other 
crystallised bodies, it will be divided, at its entrance into the 
plate, into two scj)arate pencils or beams. The crystals which 
ptssess this pro[>erty are called doubly refradmg crystals^ and 
the betun of light is said to be doubly refracted^ and hence all 
objects seen through such crystals will appear double. As one 
of these jtcncils or images is refracted according to the ordinary 
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law of refraction discovered by Sirellius, it is colled thfe ordi¬ 
nary pe^uM or the ordinary image^ while the oilier pencil or image 
is called the eactrajordhmry one, from its lieing relracted according 
to a law different from the ordinary law. 

The light which composes the two images or pencils thus 
formed by double i^raction, possesses projierties different from 
all ordinary light, jpnd as these properties are related to the 
different sides or the rays or pencils, the rays or jKmcils of 
light which possess such properties, are said to be polarised^ 
or to indicate polarity, in thc*same way as particles of iron in 
the vicinity ol‘ a magnet indicate polarity, by possessing a pro¬ 
perty in one of their sides or extremities, which they do not possess 
in their other extremity. Now, as the diameter of a beam of light 
may be reduced to a very small magnitude, and as every jxjr- 
lion of the beam in the direction of its length has a ])rogTcssive 
motion, and possesses the same properties as the w hole beam, 
we may call these minute portions Pariiclca of Lights and speak 
of the Sides or l*oles of ihc'se particles, n ithout considering wJie- 
ther light is composed of material jiarliclcs issuing fron* the 
siin’s body, or is merely the undulation of an clastic medium. 

Pfriod I. Account of the Discovo ks (f Eraxjnm Bar- 
tholinuft, rc.jpccting Double Refraction. 

About the middle of the seventa^tli ccniury, Dr Erasmus 
Bartholinus, a physician at C’ojienhagen, and the author of seve¬ 
ral excellent works on geometry, procured from some of the 
Danish merchants that frequented Iceland, “ a crystal stone like 
a rliombick or rhomboid prism, which, when broken into small 
pieces, kept the same figure.” It was dug out of a very h^h 
mountain, not far from the Bay of Roerfiord, in 65“ of latitude. 
“ Its wljpi^'body was rather clear than bright, of the colour of 
limpid water, but that colour, when it was immersed in water 
and dried again, became dull.” With this substance, which; 
from its locality, was called Iceland Crystal, Bartholinus made 
a number of experiments both chemical Ettid optical; and having 
discovered some of the singular effects which it produced upon 
light, he published an account of them at Copenhagen in 1669, 
under the title of ExperimeniaCry^tifRi Isila/nRici Dis^iaclasUc^, 
qnibus mira et insolita refraHk) detegilur. There does not ap- 
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pear to be a ct>py of work in this country, and we have 
learned that it is not to be found in the libraiy of the Royal 
Society; but the want of it is well supplied by An aucoount of 
sundry cxpcrimn^nts mad^ and communicated by Dr Erasmus 
Bartholin, upon a crystal-like hotly sent to him out of Ice¬ 
land,” addressed to Dr Oldenburgh, and iprinted ki the 67th 
Number of the Philosophical Transactions. VFram this account 
we diall select those parts which relate to dot^e reflation, and 
shall in general give them in the words of die author. 

“ 1. The objects seen through”‘ihis cry^allineprism “appear 
sometimes, an<l in certain positions of the prism, double ; whiCre 
’tis to be noted, that tlie distance between the two image's is 
greater or less, according to the different bigness of the prism; 
insomuch, that in thinner pieces this difference of the double 
image almost vanisheth. 

“ 2. The object appearing double, both images appear with a 
fainter colour; and sometimes one part of the same species is 
obscurer tluin the otlier. 

“ 3. To an attentive eye, one of these images will appear 
higher Uian the other. 

“ 4. In a certain position, the image of an object seen through 
this body appears but single, like as through any other tran- 
sparent body. 

“ 5. AVe have also found a position wherein tlic object ap¬ 
pears sixfold *. 

“ 6. If any of the obtuse angles of this prism be divided into 
two equal parts by a line, and the visual rays do pass from the 
eye to the object through dial hne or its parallel, both images 
win meet in that line, or in another parallel to it. 

“ 7. AVhereas objects seen through diaphanous bodies, are wont 
f to remain constantly in the same place, in what irilsttiier soever 
■ the transparent body be moved, nor the image on die surface 
Uriove, except the object be moved; we have observed here, 
lh|jt one of the images is moveable, the other remaining fixed; 
aldioufllkj^liere be a vvay also to make the fixed image moveable, 

,^!The sextuple multiplication of the image here mentioned, arises, as will he 
uc||^'^in ■ subsequent article, from thin contemporaneouit veins of Iceland spar in¬ 
tersecting the rlunnhuidsil mass. S9e*PhU. Trans, 1816, p. 270j and Edin. Trcnfi, 
vot viii. p. 16& 
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and the moveftWe fixed in the same crystal, and another to fnAfce 
both moveable. 

“ 8. The mmoetMe image doth not move at random, but di- 
ways dh<Mt the jixed^ 'which, while it turneih about, it never 
describeth a perfect circle but in one case. 

“ 9. Dic^triiiks teach, that a diaphanous body having one only 
surface, sends frdlh ^e object but one image refracted to the 
eye, and, having nmrc surfaces than one, it represents one 
image in each. But, whCTeas in our substance there occurs 
but one plain superficies to the hye, and yet a double image of 
one dbj^t, it concerned us to consider whence this double im¬ 
age might be caused. Two ways offered themselves to us, re¬ 
flection and refraction. How reflection could perform it, was 
difficult to find. For, having dulled the clearness of the two 
plain sides of our crystalline prism, thereby to make them un¬ 
fit for reflecting the light, the rays being directed through its 
upjjer and lowermost superficies, the image still appeared 
double. Again, tAvo species appearing through a great prism,^ 
upon breaking of the same into pieces, and so reducing it into 
divers smaller ones, it came to pass, that through each of these 
lesser portions the same object was seen always double. Whence 
I collected, that if it should l>e said that one of the images pro¬ 
ceeded from the reflection of the plain the former of these 
experiments would discountenance tluit assertion. But then 
if another should derive the cause from some internal reflection 
of the surfaces of this Iwdy, certainly the same effect would not 
have been found in every one of its parts; hut the double ap¬ 
pearance that was exhibited in the smallest jx>rtion, woiild have 
been multiplied in a greater bulk.^ 

‘‘ Reflec;tion, therefore, not satisfying, wc recurred to rofrac- 
Uon. But^^i'^reas 'tis knovn, that no image can pass through 
two thaphanous bodies of* a different nature but by refraction, 
and that one image siipposcth one refraction, it did foTloAv, that, 
if refrsj^jtion were made the cause of this phenomenon, tlicre 
would l>e a double refraction fin- a double image. And foras¬ 
much as the appearances of our Iceland crystal are not of the 
same kind, but one of them is fixed, the other moveth, -we shall , 
distinguish the refractions themselves M'hicli ixffraet tlire double 
rays arriving to the eve, ‘and call the one which sends the ji^cd 
^age rcfr?ictcd to our sight. Vnind; the other, v.hidi transinila 
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the moveable to the eye, Unusual. And hence,, namely^ 
tills peculiar and notable property of the double refraction in 
this Iceland-stonc, we have not scrupled to call it JMs^mclastick. 

‘‘ This being supposed, it will not be irrational to suspect that 
these two refractions pnx-eed from different principles. For, 
smee it is commonly known from dioptriefes that aifobject, by visu- 
ak.says affecting the eye, exhibits some inWet»h the superficies of 
tlie dia})hanoiis Ixxly, whit:h image is but we as hffiig as the su¬ 
perficies is one, and the upper plain parallel to the lower; as 
also, that if, the eye remaining* steady,* the diaphanous body be 
moved, that image remains always fixed, as long as the object 
whence it comes remains unmoved. Wherefore in tliis transpa¬ 
rent substance, the image which appears fixed may proceed ac¬ 
cording to the ordinary laws of usual refraction; but that which 
inoveth, and is carried about according to the motion of the di¬ 
aphanous body, while the object remains unstirred, sheweth an 
unusual kind of refraction, hitherto unobserved by Dioptricians. 

“ Hence, that I might examine the nature and difference of 
both, I put upon some object, as the point A, Fig. 1. Plate VII. 
the prism of my double refracting crystal NPRQTBS, and the 
eye M being perpendicularly jiosited over the upper plain of 
the prism NPRQ, I noted whether there was any refraction of 
the point A, for the laws of refraction teach that there is 

none. Hut the porp^dicular ray of the eye was observed to 
pass not through the moveable but the fixed image, thereby be¬ 
ing conformable to the rules of usual refraction, as striking the 
eye unrefractetf, so that the eye, the image, and the object were 
seen in the same line. But when in the same sdte of the eye^ 
the object A did also exhibit the other image X, at no small 
distance from the former, I ttxik notice that this object A was 
not seen unrefracted by the means of the iniage'^Viithough th^, 
eye M remained perpendicular over the plain; and tiiat, conse¬ 
quently, tins unusual refraction is not subject to the received 
axiom of dioptricks, which imports, that a ray failing perpen¬ 
dicularly on the superficies of a diaphanous body, is not refrac¬ 
ted, but passeth unrefracted. 

Next, I so placed the eye in O, that the ray from the object 
A arriving to tlie eye, might be parallel to the lines RT and 
QB of the plane RQTB, &c.; then it appeared, that the rays 
u ere trajected from th«! object A without refraction, throug|i 
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the moveable image Q ; the object A, the moveable image Z, 
aiul the eye O, being in the same line; and that the same ob¬ 
ject A did traassiit to the eye O, remaining in the same posi¬ 
tion, yet another species Y, through the refracted ray AYO. 
Whence it was manifest to me, that this unusual relraction had 
for its rule the*^ara]lel,of the sides of this double refracting. 
(Tystal, while the ^Jgua^^refraction was directed according to the 
peritendiculaViOf the sfiperficies. 

“ But considering that the place of the point appearing through 
our diaphanous body cannot easily be determined, as being on¬ 
ly obvious in the uppermost part, we shall add the way where¬ 
by we have found its diversity, by drawing, on the subjacent 
Table, a straight line through that point; the place oi‘ which 
line will be determined by the one eye through this crystal, and 
by the other eye without the crystal. For, in tlie same Figure, 
let through the object A be drawn upon the Table a straiglit line 
BC. The eye being in M, that double line IID and IE will 
appear, the species being cast on the up])er surface; and, if 
you will attend well, you will observe one of the images, viz. 
ihe fixed HD to be congruent to the adjacent line BC, whilst 
the other, namely the moveable El, tendeth towards R. But 
if alterwards the eye be jiosited in O, the same object, I mean 
ilic line BC, w ill not only be represented double by the images 
KF and LG, but also the moveable ima^ GL be congruent to 
the inferior line BC ; while the fixed FK is not so, but lends 
towards N.” 

After describing tliese experiments, Bartholinus proceeds to 
measure the ratio of the angles of incitlcncc and refraction in 
the ordinary image, and he finds iMo be as five to thre^, Avhich 
makes the index m refraction l.()G7- He endeavours to ac- 
cp.unt for dj^d^ble refraction, by supposing that the Iceland 
crystal has two sets 6f pores ; one, “ according to the ductus or 
direction of the sides, and parallel thereto; since, it may he observ¬ 
ed, that according to this disposition of the sides it is broken, and 
the parts severed from one another; and that one of the images,* 
namely the moveahU, passeth through them. Next, besidesij^ 
these pores lying according to the parallelism of the sides,, it 
hath others, such as glass, water, and right crystals have,’ 
through which the right image is transmitted."” 
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Bartliolinus next supposes, that there are some directions in 
whicli the rays pass through the crystal unrefracted ; and 
though in ordinary diaphanous bodies these directions arc per¬ 
pendicular to their surfaces, yet in other bodies they may have 
another position. ' He likewise supposes, that half of the inci¬ 
dent pencil is refracted vsvalhj, and the other d^alf unusvaE^ ; 
or, what is the same thing, that the umtsutd refrac¬ 

tions have the same power to refract the incident ti^t. 

From this account of Bariholinus's expeiiinents, he appears 
to have discovered three impoirtant faCcs. 

J. That Iceland spar has the projxjrty of double refraction. 

2. That one of these refractions is performed according to a 
law which is common to all transparent solids and fluids, 
while the other is performed according to an extraordinary 
law which had riot previously been observed by philoso- 
phej’s; and, 

3. That the incident light is equally divided between the 
ordinary and extraordinary })encils. 

Barthulinus does not seem to have transmitted the ordinary 
and extraordinary pencils through a second piece of Iceland 
spar, and it was therefore reserved for the celebraterl Huygens 
to discover, by means <q^ this experiment, the remarkable pro¬ 
perties which arise froah tlie polarisation of these two pencils. 
EniXBURGH, Jui^ 1. 1819- 


Ajit. ^ll.-~-Skcfch the Distribution Nocks in Slteiiand. 
«.y Samuel Hibbeut, M. D. M.W.S. Communicated by 
the Author. 

« 

Of die grou}5 of islands bearing the namc^trfh,;^hetland, no¬ 
thing entitled to tlie apj^cllation of a Chart, intende(i‘ to compre- 
lt(;nid the whole of them, has yet been produced *. From in¬ 
formation on which I am most disjmsed to rely, conjoined with 
my own observations, tlic clustre, exclusive of Foula, the Voe 
Skci-ries, and Fair Isle, distantly separated from the rest, may 

^ Z kiio'A'of no actual surveys which,have been made deserving confidence, 
except of four or five miles of coast in the vicinity of Valey Sound, which was 
ull that Captain Preston acconi])lishcd, in a chart, to which his name is affixed, 
pretending to delineate the whole of Shetland ; to this may be added a sketch of 
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be placed between 59“ 53', and 60° 56' north latitude, and be¬ 
tween 52' and 1° 57' of west longitude from London. 

The* stratification of Shetland cannot be considered as falling 
under the particular views of the celebrated Werner, Avho sup¬ 
posed that strata lay over each other like the coats of an onion, 
whilst the whole had reference to an unslratified fundamental 
rock, as for instama, to Granite. Hut in the progress of obser¬ 
vation, certain other conditions of stratification have been pointed 
out, particularly by the Professor of Natural History in the 
University of Edinburgh, to whom we are indebted no less for 
the introduction in this country of the Wernerian System, than 
for several important modifications which it has undergone, and 
which he has been aticustomed so ably to illustrate in his lectures. 

The denuded slate of the rocks in Shetland, recommends 
this countr}’ as a particular t)bject t)f geological stud 3 ^ It is, 
liowever, a country which, by the few geologists who have visi¬ 
ted it, has been considered as possessing the greatest possible in¬ 
tricacy of structure. Indeed, on this account, I feel myself un¬ 
der the necessity of employing more precise language than is* 
commonly deemed necessary in subjects of this nature, in order 
to ex})lain with less difficulty the different circumstances of stra¬ 
tification which presented themselves to me in these islands. 

In the first place, in describing strata which are vertical, w'c 
may conceive of them as the metallic plates which are ranged 
in the usual manner in a galvanic trough; or, we may so alter 
the condition of the series of the plates, as to cause their planes 
to represent any angle of inclination between a horizontal and 
vertical }X)sition, which a stratum may form with the horizon. 
A stratum may then be described as having tzoo lateral planes^ 

-- 

the eastern coast as given in Arrowsniith's map; and, lastly, an excellent 

survey of BaH^Tlarbour, published last year b^ Captain Rumage of the Royal 
Navy. With this paucity of materials necessary for producing u geological map 
of Shetland, it is proper to premise, that the sketch annexed to this communi¬ 
cation, is the result of observations made with no otbc instrument than n pocket 
compass. Still 1 flatter myself, that, tho 4 gh intended for a country exceeded 
by no other in the number and tortuous course of its inlets, the sketch will he 
found adequate to the purpose for wliich it was designed. I have occasionally avail- 
ed myself of observations, with which I was favoured by the late Thomas MauaC» 
Ksq. of Garth, a gentleman of considerable intelligence, and particularly versed ia 
the ancient history of his country. 
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vertical or inclined, bjr which it is connected to other strata, 
as die sides of a metallic lamella may be to other plates which 
are ranged in contact with it. A single stratum may also be 
represented as having two lateral edges of attachment strata 
being often found to be opposed to other rocks at their edges, in 
the same manner that wc conceive of the c^es of the me¬ 
tallic plates, which arc opposed to the sides »i^'a galvanic trough. 
In this instance, however, they are opposed at right angles; 
but this angle may, of course, be varied ad I'dfitum, to corre¬ 
spond to the different circuftistancesi, under which strata are 
found. A stratum may again be described as having a superior 
or upper edge; though this term is perhaps superseded by the 
equally expressive language which we use, when we speak of 
die outgoings of strata. Again, the iiiftTior edge of a stratum 
is illustrated by diat of a metallic plate, which is opposed to the 
bottom of a galvanic ti-ough. Of course, the relations of the in- 
jerwr edges of strata must he often ohjects of mere speculation. 
If, lastly, any metallic })late ol“ a galvanic trough be so altered 
in its position, that its planes become parallel to the jilane of 
the horizon, it is evident that no other distinction tjf position 
can take place in it, or in a stratum under a similar condition, 
than that there .should be a superior and inferior side, and 
certain horizontal 'edges *. 

But, besides these terms relating U) the sides and edges of 
strata, other minutife of description, when found requisite, will 
be introduced in the course of this paper.—I shall runv, without 
further delay, attempt to exi)lain the geological structure of the 
rocks of Shetland. 

Strata (f Fifid IJead^ 

Commencing our investigations at the mo.siJsSoutherly part of 
Shedand, namely, at Qucndal Bay, in the parisnS»,r Dunro.s.s- 
ness, a small system of strata, f()rniing for the most part Fitful 
He adL o n the w^cst of the bay, will demand our earliest notice. 

^^sing the strata in a direction from cast to west, wx* find 
off®^tlie west of Quendal Bay, gneiss traversed by numerous 


• The lateral edges of oi^r author, are the ends of the strata of miners ; his si/- 
perio/r edges, their outgoings ; and inferior edges, the bottoms of strata : and when 
he speaks of horizontal edges, we are to understand the outgoings of horizontal slra- 
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veins of granite, to which ilhmediately succeeds the mica^slate 
of Garthsness. More westerly ensues the large assemblage of 
strata composed of clay-slate, which forms Fitful Hoad. Still 
more westerly at Noss, a headland to the north-west of Fitful 
Head, occur a few strata of gneiss and mica-slate, which are 
traversed by gnuflite. 

The stratificatioh'of the whole of this mass is confused, and, 
as far as an estimate can be made of the direction or line of bear¬ 
ing as it <x;curs at diffcTent places, the lateral planes of the stra¬ 
ta cannot be considered ^s })aral?el to each other. This un¬ 
conformity in point of parallelism, is observable where strata 
are not disturbed by the presence of traversing masses of lime¬ 
stone or granite, as in the clay-slate of Fitful Head. The stra¬ 
ta are constantly observed to pass into each other laterally, or to 
be united by their sides, the tabular scams by which they were 
separated becoming evanescent; nor can any stratum be tracked 
far, before it is thus observed to be lost, whilst new tabular 
seams are in equal number appearing at the same time in other 
places. The strata are also often curved or bent out of 
their course. Still the direction assumed by the strata may be 
generally stated at 15° north of east, variation: from that point 
of the compass occurring to the amount of 15° or 20°. 

It is wa)rthy of general remark, that circumstances of stratifica¬ 
tion like these are so constantly appearing, as to render extremely 
vague the idea of rorformity, which has been often deemed only 
applicable to strata, where there is a parallelism of their lateral 
planes. It is alw-^ays inconvenient to forego terms that are in com¬ 
mon use, but if the term cofr^&rmity 'i^, still to be used in speaking of 
strata, it would perh^s be better thg,t the word should be restrict¬ 
ed to those circum^nces where strata are found to have no other 
relation to earff^thcr at their junction than one that is lateral; 
for it is worthy of particular notice, that two stratified rocks are 
often found so to vary in the direction of their respective strata, 
that where the contact takes place, the sides of one set of strata 
are oppt^sed to the lateral edges of another set. Here, then; 
I conceive, is a good ground for the distinction of rocks 
into ccmfbrviahle or unccnffbrttmble. But, at the same time» I 
would submit, that much more descriptive words, and not liable 
to such ambiguity, may bo found, which might be capable of 
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expressing every condition of strata. Where strata are observ¬ 
ed to have a lateral attachment to each other, or where the 
lines of bearing denote uniformity, it may perhaps be jus¬ 
tifiable, in describing such strata, to use the word Collateral 
This expression of collateral strata, will apply to many circuml 
stances where strata are liot of equal thickne^ or where they 
occasionally become indistinct, from a tranut^n into each, other 
at their sides, or where, added to this circumstance, they are so 
curved or bent out of their course, as that their lines of bearing 
shall occasionally vary several*-degrecs, 

When, however, collateral strata, if I may be allt)w^>d to 
adopt the expression, are of uniform thickness, and are uninter¬ 
rupted in their course, wc may then pr(>pcrly enough distin¬ 
guish them farther by the name of Parallel strata. 

The inclination of the strata of Fitful Head, is with tlifficully 
estimated, owitjg to circumstances already stated, namely, their 
distorted state, and their lateral transition into each other. The 
dip is generally to the east, at an angle of about 40'*. 

In the micwslatc, about a mile to the west of Qucndal, is 
a thin mass of limestone, the strata of which run east to wesi, 
in a direction strictly unconfbrmahle to that of the adjoining 
strata: that is, the lateral edges of the mica-slate are opposed 
to the lateral planes of the limestone. Here is a slight exempli¬ 
fication of the distinction which I have maintained as subsisting 
in the relations of strata, and tending to justify the use t)f the 
term collateral strata, as applicable to the mica-slate. 

At Garthsness, near Fitful Head, in the mica-slate, occurs a vein 
or jjerhaps bed of iron-pyrites, running nearly north and south, 
which was a few years ago unsuccessfully wrt)ught, for the purpose 
of fimlingcopper-ore, whilstmany hundredtoJ^iof iron-pyrites were 
thrown into tlie sea. The site of the ore is soNi^jch concealed 
by the fragments thrown up from the mine, that its breadth is 
not very distinct *. I observed four and a half feet in width, of what 
the Cornish miners, who worked liere, called Gossan, which 
consisted of pulverulent silicetms matter, mixed with iron-ore, 
and eight and a half feet of what was named by the same men 
thp aider, consisting of iron-pyrites, occurrii’g in a highly in- 


• Dr Fleming's account of ihesc n.ines of Dunrossness, in the Appendix tu 
Shiireff’s .'tp'icultural Survey ff Orkney and SheAlund, may be onnsuUed with ad- 
■vantriwc. 
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duTated blue quartz. In this last substance was contained the 
sparing quantity of copper-ore, wliicli was the sole object of the 
miiting operations. In the clay-slate of Fitful Head, at the 
Girths of Quendal, is found a vein or probably bed of iron-^nica, 
noticed by Dr Fleming. It is about twelve feet in breadth, and 
appears very rich. 

I now proofed to show the relations of this system of stra¬ 
ta to contiguous rocks, under the impression, tliat the most' 
important inquiry regarding Strata, is to discover under what cir¬ 
cumstances their supeijior edgas tjir outgoings become first mani¬ 
fest. This inquiry involves tlie relations which strata exhibit 
at those lateral edges of attachment, by which they are connected 
with rocks of a different nature, and at various angles, in the 
manner that the edges of metallic plates are joined to the sides 
of a galvanic trough. There is this difference in the junction 
of a stratum, that it may be at any angle formed by its edges 
besides a right one, and at any inclination of its lateral plane, 
besides one that is vertical. This attaohment of the strata, by 
their extreme or lateral edges, must of cour.se be sought fck 
the line of their direction, and at opposite points of the com¬ 
pass ; as in the present instance, at the southerly and northerly 
boundaries of Fitful Head, the site of the rocks here describ¬ 
ed. It is unfortunate, for the sake of i|pur first illostration, 
that the invasion of the sea shtmld cut off altogether the con¬ 
nections of the soulherly lateral edges of the strata; but, tra¬ 
cing the tabular scams in at direction of north 15^ east, we ob- 
sei^'e the strata at their northerly extremities or lateral edges 
c/)ining iu contact with a mass of sicnite, which, from the great 
quantity of cfudotc admitted into its c*ompositioii, may Ik> pro* 
perly named np ,EjiUIotic SieifHc. Tiic covered state of the 
ground us, except in one or two places, from observing 

the stralaactually in contact with the sienite. But here it is 
proj)er briefly to hint at the difficulty there is of determining in 
what relations strata exist witli regard to an unstratifled rock^ 
from observations made only at the place of junction. 

An illustration to this effect is seen in a well exposed sectum of 
the junction of a few strata of gneiss and micar^late south of Nob% 
and to the N. W. of Fitful Head. Here the rocks so freqiteSot^. 
pass into each other, by an interchange of substance, s6 Y!y || |y 
VOL. I. KO. 2. OCTOBER 1819. ^ 
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small processes from the epidotic sienite, by invading the strata 
attached to it, disturb their direction, whilst the strata again ren'^ 
der irregular their mutual line of connection, by penetrating more 
or less into the substance of the sienite, that we must have re¬ 
course txS other observations tJian those afforded at the actual 
junction, in order to consider whether strata viewed en masse 
are joined' by their sides to an unstratilied rocl^ i^^>ating or sur- 
jounding it after the manner of the layers of an onion, to which 
they have been often compared; or if, on the contrary, they are 
opposed to the rock by their lateral edges in an unconformable 
position. This is best inferred by a comparison of the general 
direction assumed by the strata, and tlie outline of the unstrati- 
iied mass which is opposed to them. The direction of tlie line 
forming the southern boundary of the epidotic sienite is about N. 
30° W. whilst that of tlie strata meeting it is about N. 15* 
E.; con.sequ«itly the bounding line of the sienite cannot be con¬ 
formable to the strata, or, in otlier words, parallel to, or collate¬ 
ral with them, but must rather be opjjosed to the lateral edges 
of the strata, and thus be unconformable to them. 


The southern boundary of the sienite may be traced from a 
small island in Quendal Bay, named Little Holm, where it is 
joined to a conglomerate rock, to be noticed hereafter; from 
thence to Cross Island and the Mainland. Passing close to the 
house ol' Mr Ogilvie, it is with difficulty traced through a cover¬ 
ed country until seen at Noss, c-onnccted with gneiss and mica- 
slate in the manner above mentioned. I'he northerly line of 
boundary, witli other particulars relating to the sienite, I shall 
point out on anothenr occasion. One important circumstance, 
however, in the sienite, remains unnoticed. This concerns the 
deep form of the nxik where ituflbrds an atU 'Jiment to strata, 
and which is disclosed by a deep section on one «£c^on only, 
namely, at Noss. 

Every unstratified mass, in its junction with strata, may ex¬ 
hibit: ta us different descriptions of surface. For if a vertical 
S^jbiej^sing through the highest point of the unstratified rock, 
sh^gpd not fall within its base, such a swu-face of the rock, may, 
^ the sake of an .important distinction, be described as impen~ 
0ent or hanging over. But if the perpendicular, on the con- 
tirary, be included within the base, the rock may be conadered 
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as having an inclined surface. Again, the surface, instead of 
being impendent or inclined^ may be vertical. In the present 
instance, the sienitic rock in a deep section, formed on the 
coast by the rock gradually yielding to the inroads of the wes¬ 
tern ocean, exhibits to us a specimen the impendent sur¬ 
face ; the sienite appearing to hang crver the strata which are 
connected to K by their lateral edges. Geologists would ]fTro- 
bably express the relation by the word superjacent as applied 
to the sienite. There is only one objection to the word super¬ 
jacent, that it assigns '^^fimdafnental character to the strata, and 
an incumbent character to the sienite; notions which cannot 
exist, as long as we can conceive that the sienite may shew every 
variety of surface, as it is observable at different depths: at 
one certain depth it may be impendent, at another inclined, 
and at anotlier vertical, these varieties so combining, as to give 
to the deep surface of the rot:k, were it exposed, a waved or 
zigzag appearance. Now, it is e\’ident, that a prolongation or 
abbreviation of the substance of any individual stratum, to 
meet those varied forms of which we have supposed the^si- 
enite to be susceptible, would, at every increasing depth of 
the section, exhibit to us the stratiun and the mass of sienite 
by turns, in a superjacent, and in a subjacent position. Cer¬ 
tainly, in such a case, we cannot say ofhany individual rock, 
that it is both a f undamental and an incumbent one. It is surely 
more natural to conceive of strata when joined by their lateral 
edges to an unstratified mass, as exhibiting an irregular or un¬ 
certain line in their contact, like the suture by which portions 
of the human cranium are joined to cacli other. The words 
impendent or inclined may then properly represent only that 
part of the lin^i'df attachment Vhich is visible to us, without re¬ 
lating Xjo^csioi a position either fundamental or incumbent. 

Thfc/e is an important inference arising from this view of the 
attachment of strata to an unstratified nx;k. A stratum has 
been conceived of, as attached by its lateral edge to a mass of 
rienite, or in other words, meeting it at any angle, which mass 
cm the side affording such attachment, may be either vertical, 
OT it may include or exclude a plumb line • supposed to be sus* 
pended fronr^he highest point of the attachment, l}ein^ atH^ 
impendent or inclined. Now, it is evident, that whatever 

X 2 
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deep form of the sienitc, traced from any given point in the sckJ* 
tion, precisely the same inclination with our horizon will be pre¬ 
served ; tlie only necessary change in the condition of the stratCint 
will consist in a prolongation or abbreviation of its substance to 
meet any viiHed form which the sicnite may have assumed. Thus 
the horizontal inclination which a stratum exhibits in its lateral 
plane, is perfectly independent of the form of tilSe rock which 
merely affords to its lateral edge an attachment. It is for these 
iTcasons that I have hitherto used the general word attachment in 
expressing the junction of strata,'•since, ip the application, is in¬ 
volved no suppised form of an unstratified rock, which, judg¬ 
ing from the angles made with the horizon, lias, I apprehend, 
too often, in laying clown vertical sections of a district, been at¬ 
tended with erroneous deductions. 

I have cbveh at some length on the system of rocks at Fit¬ 
ful Head, for no other puqiosc than for the sake of obtaining 
prei ise ideas respecting the circumstances of stratification, to 
wJiicJi wo may apply the terms conformable or unccniforniable. 
'rile word conformable, I liave thus applied to all strata, that 
pro from observation found to be attached together by their 
sides, or, in synonymous terms, to Ik* collateral to each other; on 
the otlier hand, only one circumstance of unconformity, among 
certain others peculiai* to rocks, has yet been fidly shewn, which 
is, when strata are opposed by their lateral edges to an unstra- 
tified rock. At the same time, it must be observed, that the 
stratification of the rocks of Fitful Head, is t(X) confused, from 
the causes pointed out, to be recommended for actual observa¬ 
tion, as the best illustration of the \'iews now entertained. Much 
better examples will be noticed in the progress of this demon¬ 
stration. * ’v 

The Sandstone and Congiomcrate Rocks ef the Semltt^ast of 

Shetland. 

Leaving for a short time the nxrks to the north of the Epi- 
doti. Sienite of Qiiendal, I shall proceed to notice the Sandstone 
of the cast of Shellaiid as it first appears, in tracing it from the 
south, at the neighlKniring promontory of Suraburgh Head. This 
s&ndsfonc differs from one occurring more westerly, by admit- 
Ub|' into its composition no portions or apparent fragments ei- 
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tlier of the same, or of any other rock, consisting altogether 
pf .Granular Quartz, which is, in fact, a more suitable name for 
it, and, as such, has been adopted by Professor Jameson in 
speaking of rocks of a similar description. The otjlier kind of 
sandstone contains portions, or apparent fragments, either of the 
same or of other rocks, which portions often show marks of at- 
tiition. 

The granular quartz, unmixed with portions t)f other roe,ks, 
may be traced from Sumburgji Head to West Voe, where it is 
occasionally associated*with a quartz more compact; when far-, 
ther north at Grutness \\)e, its appearance is interrupted by 
the advances of the sea. Thus prevented from tracing the granu¬ 
lar quartz aloJig the coast in a continued course, we meet with 
it occasionally at the Ness of SandM^ck, at Mousa Island where 
it is ass(x;iated ^ith thin alternating beds of limestone, at Holli- 
ness, and still farther north at the east of Bressay Island, lx)und- 
ed to the west by a line which may be drawn from the south¬ 
westerly extremity of the Island to Aitlivfx; on the north ; a«d, 
lastly, at the Island of Noss, where, at the channel dividing this 
isle from Bressay, it is superficially covered with a sandstone 
containing large and angular fragments of a rock of its own de¬ 
scription. 

Tire direction of the strata, as we trace them from the south, 
is very various, hut it may, pi'rha}>s, be stated generally as oc¬ 
curring from N. 30° W. to N. 30° E. 

The dip is generally to the east, at angles of inclination from 
30“ to 40” : occasionally, however, the strata have a westerly 
inclination. 

West of this imass of graniihv quartz, is a sandstone contain¬ 
ing fragments^iOT other rocks. This conglomerate sandstone is 
indiscriniitfately associated with a rock of a similar character, 
but consisting altogether of portions of granite, quartz, and fel¬ 
spar of various magnitude, from a size tlie most comminuted 
to that of several pounds weight. These conglomerate rocks 
occupy a narrow tract of country, from Quendal and certaiA Is.f 
lands in the Bay to Rovic Head in the Mainland, includmg the 
west of Bressay Island. At Fladabistcr, however, instead qf 
granite, portions of gneiss \iith hornblende appear in a cong^ 
pieratcd state; and in Bressay, occasionally, fragments gf clay-slait?;. 
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I shall now proceed to connect in order, all the cixeumstances 
attending this remarkaluk mass. 

Ijif, The large portions of granite, quartz, or felspar, which 
(listingui^ the coarser kind of conglomerate rock, are either an¬ 
gular, or are so smfxjthly rounded, as to seem the result of at- 
tiition. This is an ap|x;arauce which immedi^ely suggests a 
notion of the abrading effects of aqueous elements. But, on 
the other hand, tlicsc apparent fragments are not unfrequently 
st en to pass into tlic substance^ oi* the mass in which they are 
coi tained ; which substance consists of portions of a more cora- 
iniiinted description. Here, whilst the graduation is perfectly 
evident, the line of circximscription in the larger fragments be¬ 
comes consequently indistinct. 

The rock, consisting altogether of conglomerated por¬ 
tions oi‘ granite, quartz, and felspar, is often observed to gra~ 
(Jdutc into the sandstone, where similar portions only cKcur as 
adventitious substances; sufficiently numerous, however, to give 
to this rock also a conglomerated character. Such a transition 
appears to refer the formation of lx)th rocks to one common date. 

3d/yj The whole of this conglomerate nxrk is very superficial. 
Subjacent rocks of a different description are frequently de¬ 
lected under it, and these are various. At Quarf, for in- 
s! once, they consist of a tliin series of granite, mica-slate, and 
clay-slate; and near Fladabister, of quartz, mica-slatc and lirae- 
st(;ne : At the Nab near Lerwick, of clay-slate ; and at Grimis- 
tcr, of granular quartz and clay-slate alternated. These strata, 
which are strictly fundamental considered en massey are often 
vortical, but most frequently are inclined to the west at angles 
of* about TO^. An exemplifigation of another kind of uncon- 
formable position thus presents itself toour n’^ice, which con¬ 
sists in the inferior edges of the strata of the congloKUCTate rock 
coming in contact with the superior or upper edges of the fun¬ 
damental strata. The strata of the conglomerated rock may be 
ilL^fttrated in their position by taking any set of metallic lamel- 
under different angular inclinations, and by su|K'rimpos- 
^ ing them on the surfioc* farmed by the upper edges of other 
•metallic plates, which arc fixed in the usual manner in a gal¬ 
vanic trough, it will then be seen how a fundamental Surface 
is formed by the superior edges of the strata lying below the 
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conglomerate rock, which surface may be variously illustrated by 
any position or inclination given to the^ubjacent laniellse in the 
trough, agreeably to the variety in tliis respect, wliich exists in 
nature among strata. But care is to be taken, at the same time, 
that the lower edges of the superimposed lamelke are in actual 
contact witli the surface formed by the upper edges of the sub¬ 
jacent galvanic plates. For it is an important circumstance if 
it .shall be found to exist in other countries no less than in Shet¬ 
land, that the attachments of strata to rocks of a difierent kind 
on whicli they repose* shoul(f necessarily involve the contact of 
their inferior cdge.s. 

I may here also observe, that if strata were deposited on^ 
fundamenlal rwk like the coals of an onion, to which they have 
been often compared, it is evident that only llic lowest stratum 
in any series would come in contact with the mass affording 
them a basis, which attachment xvould take plfice from the con¬ 
tact of *the lowest side of the stratum next to the fundamental 
rock, and not from that of its inferior edge. But, ac^ordin/^ to 
the views now enlcrtainc'd, there is not an individual stratum to 
be^fimnd in this scries of cmigknncratc strata, thrt dors not hy 
its inferior cd^c come in contact with tlu fundamental surface 
which is common to them *. 


^thly. The greatest diversltle.s of intdinalion, at every step 
which we take to examine the strata at present under considera¬ 
tion, are constantly occurring. To accojint ff)r these diversities, 
we must assume, that the irregular thickness of the strata, as 
observable in their outgoings, is continued in the same manner 
throughout their whede depth. An irregular thickness of the 
strata may be explained by the tal)ular seams not being conti¬ 
nued uniformly straight at different depths, or by strata again 
passing laterally into each other, their tabular scams thus be- 
coming extinct, or liy new tabular seams appearing in tlie 
cour.se of their dip; all of which circumstances, on the supposi¬ 
tion that the direction or line of bearing manifested by such 
strata docs not show equal variations, may be included in our 
ideas of coUaieral, tliough not of parallel strata. The line of 


* On a future opportunity, probably, I shall give some reasons for supposing 
£hat this is the general mode by which the strata of England, usually named JbttA, 
are connected with the rocks upon wldch they are found to repose. 
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direction in these conglomerate strata, though certainly variable^ 
is much less so than are circumstances of inclination, being 
ncrally, as we trace their direction from tlie scnitib, N. 30® E. dif¬ 
fering 30® or 40® or more in opposite directions from this point. 
Now, in coimection with the structure lately explwned, by which 
the inferior edges of the strata of the conglomerate rock are in 
contact with the superior edges, or outgoings, <^tKe fundamental 
Btrat^ we may, T think, reasonably assign to the conglomerate 
strata a thickness carving in the course of their deptli after the 
manner pointed out; it may then be easily sheAvn, how the la¬ 
teral planes of these strata, which in one place assume a posi¬ 
tion nearly vertical, differ so much in inclination from collateral 
strata only a lew yards distant, which arc nearly horizontal. The 
truth is, that if tlu; line of bearing, in any set of strata, be only 
tolerably uniform, in relation to any given point of the compass, 
it is not net;essary for our notion of collateral or conformable 
strata, tliat tlie seams of stratification should exhibit a corre- 
sjxmding uniformity downwards; or, in other words, that the 
seams should be perfectly straight during the whole deep course 
through which our imagination may trace them, as from their 
superior edges or outgoings down to their lower edges, hy 
which they ime attached to a fundamental r(x;k. 

The circumstances of stratification now pointed out, irresisti¬ 
bly lead to specul.'itions respecting the laws wliich Iiave indu- 
enced the consolidation of the Earth’s surface. Tlie laws, which 
on a minute scale have variously afiixed certain crystals to rocks 
by their terminal edges rather than by their lateral planes in 
opposition to the laws of gravity, seem identified in those pri¬ 
mary causes, which have attached strata to a fundamental rock by 
tlieir lower edges, rather than in consonance witlynechaiucal no¬ 
tions, by their sides only. But it would be taking too contract¬ 
ed views of the operations of Nature, to suppose tliaf in the 
present instance the laws of gravity had not their influence also. 
On the contrary, tlie strata often show in their outgoings, that 
they receive some faint impression of the kind of surface on which 
they rest. In the Island of Bressay, for instance, on the dcch- 
yity crf‘ Qi, hill, strata of sandstone or granular quartz dip at an 
inclination of 80® or 40* towards a point of the compass which 
looks in a direction opposite to certain contiguous, strtrta of a 
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conglomerate rock, Thus, whilst the strata of sandstone dip to 
the east, those of the conglomerate rock dip to the west. Now 
the strata of the conglomerate rock, whl^e observed in contact 
with those of die granular quartz, seem perlectly vertical; but 
on crossing them for a distance of a few yards only, they are im¬ 
mediately obs&-vcd to .Ibrm less angles with tlie horizon, until 
they acquire a position nearly horizontal. Here the vertical 
position of the conglomerate strata, in ctmtact with the granular 
quartz which dips to die east, seems an arrangement that is in 
conformity tp an abrupt or vertical precipice, formed by the 
outgoing ed^s or escarpments of the strata of granular quaxtz, 
-—with wliicli vertical precipice, the contiguous strata of the 
conglomerate rock appear to range. Such a structure, by which 
a stratum is affixed to its inferior edge in a vertical position, 
does by no means licfu' the marks of a deposit calculated to hU up 
hollows or valleys. The explanation that I would give of this 
vertical ]:K)sition is, that the precipice of the granular quartz 
hud influenced the mode in which die conglomerate strata ware 
consolidated, according to certain finite laws of cry^staIlization. 
But the change in the inclination of the conglomerate strata, 
which on crossing them are found to acquire ’’early a horizontal 
position, and to dip to the west in a direction contrary to diat of 
the granular quartz, is an arrangement tending to show, that 
the density of the strata had increased in proportion to their 
depth, and that the laws of gravity had been opposed to those 
of chemical affinity. It is thus that an accumulation of matter 
from below, produced by an increased density of the stratq, 
would, by gradually elevating strata in the order of succession in 
which we meet them, have pnxluced a position nearly honjj^ontal. 

The next circumstance to be noticed^n the conglome¬ 
rate rocks, is, that they do not graduate into their subjacent, 
rocks by hn intei'chaiige of substance. The attachment is very 
firm, showing that an action of a diemical nature, probably as¬ 
sisted by compression, may have induced it. But the line mark¬ 
ing tlie boundary of each rock is perfectly distinct. It may, • 
however, be anticipated, that an appearance diametrically oppo¬ 
site to this occurs elsewhere in Shetland; conglomerate sq^ta im¬ 
perceptibly graduating into those of quartz, which are funda-* 
mental to them. 
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GtMy, These cemented portions occur in such situations, that 
a reference of their to any rocks of the same nature, co¬ 

existing in their* immediate ntxghbourhood, serans impossible. 
They occur, for instance, in the enclosed vaUeys of clay-slate. 
But in the conglomerate rocks occupying such situations, no 
clay-slate is to be found, and, consequently, no accumulation 
can have filled up the valleys caused by the trearing down or de- 
tr^us of impending rocks. Also, when the conglomerate rock 
comprehends portions of granite, .quarts, and felspar, the fun¬ 
damental strata consist, in one place, of quait?, mica-slatc, 
and limestone; in another, of clay-slate and sandstone; and in 
many places, no other rock than clay-slate appears to lie tlie fim- 
dfimental one. The conglomerated sandstone might be supposed 
to* have resulted from the decomposition of a contiguous mass, 
consisting altogether of granular quartz. But we must, at the 
same time, account for tlie disseminated portions of granite, 
which give to this rock its true distinction, and for the associa¬ 
tion ot' the conglomerated sandstone with granitic masses of a 
similar structure. This circumstance must refer the conglome¬ 
rated rocks to an origin perfectly unconnected widi the detritus 
of contiguous masses. 

ItfUy, No evidence is afforded that the a[>parcnt fragments of 
this conglomerated rock were brought from any distance. We 
may indeed for the occasion advance such causes as debacles, 
streams, or waves, the usual agents in geological visions. These 
would, however, fail to convince us of the modus operandi by 
which the conglomerated strata, and rocks contiguous to them, are 
made hy turns tf) occupy every pijssibie variety of situation in 
relatiofi to each other; or why certain districts, necessary in the 
track of a debacle or wave (or any such convenient agent, by 
whatever name it may be called), should leave no memorial in 
the presence of a solitary fragment of‘ a catastro^ffic of tftis nature. 

It is thus, in the absence of evidence tending to refer 
this accumulation of cemented portions, rounded as well as an- 
^gular, to rocks distant or contiguous, that I am inclined, to 
repose in Uie notion, that the conglomerated fintn is an 
peculiarity of structure, subsequently, perhaps, in seve- 
^ ral mstances, altered by causes of a mechanical nature. Tlius, 
there seems an original form of distinct globular concretions. 
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wfcich I shall, on another occasion, point out as existing in a 
vein of granite, that traverses a mass o^gnciss; whilst in this 
mass no mechanical appearances are elsewhere to be observed. 

^ It is easy, then, to conceive, tliat .such a form of globular con¬ 
cretions womd, to rocks tliiis originally constituted, if, at the same 
time, we summon to our assistance die force of aqueous elements, 
give every liability to abrasion. But the presence of such aqueous 
elements literally affords a very navigable ocean for conject^ire. 

I therefore dismiss this protracted discussion, convinced of the 
multiplicity of circumstances which favour the notion, that the 
conglomerated appearance is an original peculiarity of structure; 
but, at the same time, aware of the difficulty of forming an ac¬ 
curate judgment respecting any manifestations which might indi¬ 
cate, that there has been a subsequent modification from* me¬ 
chanical causes. 

Tho Strata forming the Cliff' Hiih\ 

I shall now prt)cced to ilescribe the rocks situated to the nftrtjj 
of the Epidotic Sienite of Fitful Heail. These consist for the 
most part of clay-slate, associated with thin strata of quartz 
and homblende-slatc. The clay-slate fiunii.jg the long range 
of the Cliff Hills, runs from near Splggic and the Ijoch of Lu- 
nabister in Dunrossness, tlirough a long tract of country to 
Quarf, where there is an interruption of the ridge, and thence to 
Kibistcr’s Point, on the east of l)ale’.s Voe. The whole of the 
stratii of clay-slate, quartz, and horiiblende-slato, seem connect¬ 
ed unconformably with the epidotic sienitc. The junction is 
much concealed by tlie I^ocli of Tjunabister, and by covered 
ground ; but the inference that jt thus takes place, is from the 
visible proximity of Ixith nx;ks to this site, from the direction of 
the clay-slate, which, tracing it fhim the north, is S. 15° W.; 
whilst the northern lioundary of the epidotic sienite, observable 
lVoni'**its most southerly point of Cross Holm in Quendal Bay to 
the west of Dunrossness, is traced in a line of N. 25® W. Thus 
the junction must take place at an angle, or by the lateral* 
edges of tJie strata being opposed to the northerly surface of the 
sienitic mass. ^ ^ 

The clay-slate, quartz, and horiihlendc-slate, are in their po¬ 
sition unconformable to each other. The homblcndc-slate is 
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associated with the quartz, holding a tortuous course so aslre- 
nerally to interrupt ^the direction of the strata which it tra¬ 
verses. To show that the associated strata of (|[uartz and horn¬ 
blende are unconformable with the clay-slate. We m;ist ascertain 
the course of each rock. In tracing the thin strata of quart:: 
and homblcnde-slatc from the south, we find th*at from Luna^ 
bister to Maywick, at wliich latter place there is an intCTruption 
tOj^the appearance of these nx;ks by the sea, also at the Island 
of Trondra where they reappear, the strata, considered collec¬ 
tively, maintain a course very nearly parallel to thft of the clay- 
slate east of them. But at the Vale of Tingwall, the strata 
take a more easterly direction of N. 30” E. to Dale’s Ness 
and tlie Isle of Glilness. Again, tracing the clay-slate from its 
junotion with the sienite to Quarf, we find that little or no 
deviation is produced in the direction of the clay-slate, but 
that it is nearly conformable to the course of the strata al¬ 
ready said to be situated to the west of it. But at Scalloway 
a change occurs; tlie course of the clay-slate is continued in 
right line, but that of the adjoining strata west of it begins 
to be inflected to the eastward. Hence, there must be an in¬ 
terception of the strata of clay-slate by the quartz and horn¬ 
blende-slate ; and, accordingly, a termination of all the rectilinear 
strata, wliich are thus opposed at their junction by strata cross¬ 
ing them, may be detected, particularly by observations made 
on tlie strata of clay-slate north by east from Scalloway. 

■The interception of a considerable Y>art of the strata, seems 
to be completed at Dale’s Ness. But, in the bed of Dale’s 
Voe, and on its western banks, arises another important mass of 
quartz, associated with hornblende-slate, and nearly in junction 
with the similajp^y associated rocks which we have traced^ from 
the south. At Rovie Head, also, situated about a mile to the 
east of Dale’s Voe, aiise still other associated strata, consisting 
of quartz and limestone, continuous most probably to the1!^sland 
of Greeniiolm. Lastly, at Kibistcr’a Ness and south by west 
from it, intermediate to these two masses of Dale’s Voe and Ilo- 

gl^TIetid, appear new slrata of clay-slate, assuming, however, a 
clirectitvi much more to the eastward ; whicli altered direction of 

fc * 

the ciay-slale, considered en masse, seems connected with the si¬ 
tuation of the two extreme masses, the strata of which liave a 
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coijifse calculated to intercept,'$in a mode similar to that already 
described, those of the new strata of clay-slate. 

All‘the strata mcntionerl dip to the wist, tlie quartz, horn¬ 
blende, and lim^tone, at angles generally from 40° to 60"; the 
blay-slate at alxmt 70°. 

Thus tlicre ire certain general circumstances to be observed 
in this complicated distribution, materially affecting the general 
character of tlie rocks (oncerned in it. By the curved direc¬ 
tion or the peculiar locality of' the quartz, hornbloide-slate, and 
limestone, an ^ntercoptioiiaof the rectilinear strata of tlie clay- 
slalc seems, in the first place, to be effected. But the assump¬ 
tion of a more easterly direction of the clay-slate conridered en 
masac^ seems to depend not only ufxrn the interception of thosp 
rectilinear strata which maintain a direction that is no longer to 
be continued, b’.it also upon the presence of other masses of 
quartz, hornblende-slate, or limestone, calculated to aff'ord an 
attachment to new strata of clay-slate, and by their curvature 
or peculiar locality to alter the dii'ection, and with it the disf^ 
silion of the strata intermediate to them. In the applicatiem ot 
appearances like these to our .speculations regarding die conso¬ 
lidation ol’ the crust of the globe, tlie influence of the hornblende- 
shite, ([uartz, or limestone, apparently exerted on the direction 
of the strata of elay-slate, strongly resembles that f)f nuclei in 
processes of crystallization. 

Sufficient has probably been said explanatory of the im|x>r- 
tance which I attach to the ascertainment, in every junction of 
rocks of different kinds under circumstances similar to those 
descrilicd, which of the strata are continuous, and which are’m- 
terrupted ; or, in other words, which of the masses has, like a 
nucleus in processes of crystallization, an arbi^^ry^ or Avliidi 
has a dependent form. 

Returniflg to the clay-slate, it may be observed, that atChanner- 
wick, an inclosed roundish mass of granite makes its appearance; 
it is probably about 120 yards in diameter. The strata arc, at 
the contact, much disturbed, particularly in their inclin^ioti, 
which, instead of being at an angle of 76°, is about 23° to 25*^! 

I shall now state the relations of the clay-slate to the i^onsi- 
derable mass of granular quartz situated to the cast of Shet¬ 
land. 
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I'he clay-slate is either iramediifcely connected with the sand¬ 
stone, or is separate^ from it by the interposed strata w'hich 
have been described as for the most part lying beneath the con¬ 
glomerate rock. At Sandlodge there is inteipps^^, for instance, 
quartz containing innumerable small veins of cal^eous-spar, 
also some little serpentine, talc and cblorite-sla^e: At Uker- 
setter, much quartz and limestone; to the north of Fladabister 
a striated mica-slate; at Quarf, thin lieds of mica-slate, and gneiss 
with granite; at llovie Head, stratified quartz and limestone. 

An alternation of the clay-slate wkh the granular quartz or 
sandstone, and a graduation into it, is observed on tile shore near 
Grimmister, which appearance, in reference to a date of forma¬ 
tion, assigns that sandstone, which is not characltTised by the 
admission of rounded pebbles, to a place in our systems, where it 
can be associated with rocks usually siqiposed to be of the 
oldest kind. 

Near the junction of the clay-slate at Sandlodge, and in that 
sandstone which consists altogether of granular quartz, sonu' 
copper mines w'erc, a few years ago, wTought. The jirofits 
arising were too small to justify a continuance of the operation^. 
As the shafts are now Sf> much filled with water, as to exclude any 
observation of the contents of the bed, the best information is to 
be found in Dr Traill’s account, as inserted in the Appcntlix to 
Mr Neill’s Tour *. The direction of the bed is from north-cast 
to south-west. The copper-ores found were, 1. Friable and 
amoiqihous carbonate ol' copper, colour rich green. 2. Carbo¬ 
nate of an emerald green, crystallized in capillary fibres of a 
silky lustre, diverging in radii liroin a centre. This was 
found imbedded in iron-ore. 3. Sulphuret of copper dissemi¬ 
nated througI;fc<^elspar in some places, and in others in great 
masses of iron-ore. The iron-ore was, 1. Dark brown, nbrous 
and mamillated haematites. 2. Columnar bog-irbn-orc. 3. 
Micaceous iron-ore. 4. Brown iron-ochre. 5. Dark brown sta- 
lactitic ipn-ore. 3. Earthy matter charged with iron, arising 
from tlie debris of other ores. 

Si 

(To he concliuled in our next Nunther.) 

• Appendix to Neill’s Tour through Orkney and Shetland^ page 170. 
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thcvr aiffvnxty with the £fiikdrac£^^ with observations <yn the 

utility qfifte J3ark ^ the Larch in the process of tanning‘ 

, Leather. »'^/J‘ohn Yule, M.D. E.R.S. Edin. and M.W.S. 

Communicated by the Author. 

Of the Tribesr of plants forming so many kindred groups, scat¬ 
tered over the surface of the earth, the Conifek/E afford many 
remarkable instances. The whole pf these agree in certain leading 
characters, but frequently* differ in other strongly marked shades, 
which it is the object of the naturalist to trace and delineate, as 
not unfrcqiiently indicating the purposes to which they are 
capable of being applied in the various useful arts. That ana- 
k>gy, in this respect, forms of itself an uncertain guide, is readi¬ 
ly admitted; yet the hints thus acquired frequently shorten our 
inquiries, by immediately directing us towards the more cer¬ 
tain tests of chemistry. 

Whilst some of these tribes are found approaching the line * 
of perpetual snow, on the shoulders of mountains, witliin the 
ai’ctic circle, others, more tolerant of the sun’s rays, inhabit 
the mountains and more elevated plains of the tropics *. On 
the mountains of Mexico, Humboldt and Bonpland invariablyif 
found the true pines possessing the extreme limit of arborescent 
plants ; and Wahlenberg and Von Buch unite in describing trees 
of the same tribe occupying nearly similar stations on Mont 
Blanc and Mont Perdu (Lat. 42° 46'), and on Solitelraa in 
Lapland (Lat. 68° nortli.) 

In these last instances, the pines were found approaching 
nearer the line of perpetual snow than the fibs or spbuces, which 
disap]^red about 400 feet lower, at the medi^hn temperature 
of STJ" Fahr. -f-; the Pines extending to within 2800 feet of 

** Humboldt and Robert Brovn, to whose accurate and extensive observations 
we owe so much, note a remarkable fact with respect to the physical distribution 
of these tribes,—that those of the southern differ from those of the northern he^ 
misphere, on which none of the Podocarpi, Daciydii, and Araucaria, &c. liave 
hitherto been detected. 

'b Wahlenberg.—Linnseus* Tour m JCiopiaiul.—Humboldt, Geograph. Plaot.— 
Mich, Arfaras Forest. 
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the line of snow, at the mean tcmp||||li^ure Fahr. Again, un¬ 
der the parallel l9° 20', Humboldt notes another member of the 
PINK family (atisiralts)i as occupying a zoue of the height 
of6000 feet, on Popoc in Mexico. . ; > 1 

Next to the !Pines, the larches approaieii fwsdirest the line' 
of snow. This tribe was observed by MichcAix, extending 
from the more elevated parts of the middfe* countries of North 
America, to the northward of St Lawrence and Hudson'’s Bay, 
within the Arctic Circle; and other memliers of the tribe are no¬ 
ticed by Gmelin, approaching the parallel in Siberia, al¬ 

though none of them, except the Cedar (L:^ cedrus ha^ e 
hitherto Ik'ch detected farther to the southward than Mounts 
Taurus and Libanus * 

There are other tribes of this great series more distantly 
related to, but generally accompanying them, on the northern 
hemisphere. The Juniper and Yew, towards the Arctic Circle ; 
and towards the south, the Thuiaceap, incluiling the verticillated 
Cupressi, and their ally, the Taxodium of Richard-I-. 

The differences in the geographical distribution, then, % not 
confined to the distantly related tribes, but extends to those most 
nearly related, namely, distinct s}H?cies of Pines, Firs, Spruces 
^nd Larches,found at different degrees of‘elevation, their distribu¬ 
tion being influenced, no doubt, by the same general laws, of tljc 
particular nature of which wc are as yet t(K) little informed to 
pronounce with certainty. The seeds of plants are dispersed, 
in a few instances, by man himself, granivonms birds and 
quadrupeds,—by the winds, and, in numerous instances, by the 
rides of the ocean. But even independent ol' climate, it seems 
evident, that the peculiar structure and economy of the several 
spedes must, great measure, finally regulate die pepi^nence 
of their respective stations on the globe. It is in yinn trait the 
current from the Gulf of Mexico, flo^ving along the coast of 
North America, and setting eastward, deposits the seeds of 
various tropical plants on the inhospitable shores of Shetland 

^ la it ti6t likely that other'members of this tribe will be fbund on the Thibet 
Mountains ? 

'}■ Annaln de Jt/useicn, vol. xvf. 
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and Norway: All of which perish, or at most serve only to 
enrich the collections of the natunilist. 

1. The whMc of these Coniferous tribes arc social, natural¬ 
ly occup 3 angAinmense continued tracts, almost to the exclu¬ 
sion of allSpther trees of a distinct race, which they injure, 
and frequently choke; an important lesson to planters, who 
are fond of mixing these lofty inhabitants of the forest with 
oaks, elms, and other strangers. Even in this country our 
native j)ine (Pinus sylveslri^Jy ^\hci'c not prerented by oppo¬ 
sing culture, spreads it;* seeds on every side, and would eventu¬ 
ally re-establish the ancient forests. 


2. 'I'he social disposition, indeed, extends to the more dis¬ 
tantly related tribe of Ei’iiKnuACEE, in which we must, from 
the most evident marks of aflinity, include Equisetum, which 
Jussieu, in bis admirable Avork, has at present ranked with the 
Filices. The still obscure history of the germinating ptvK-ess, 
and even our imperfect views of the parts of the fructification in 
these plants, ought not to oppose conclusions so strongly war¬ 
ranted by oilier characters. 

3. Even externally the stems in Tluiia and Cupressus, when 
young, are distinelly marked with nodes al i ntervals, surrouiid- 
lal with squamiform denlaled leaves, analogous with the deu- 
taled sheaths surrounding the joints of Ecpiisclum, Cassuarina, 
and Ejihedra. 

4. A perpendicular si'ction of a bud in Thuia affords a dls- 
liuci view ol’ (lie structui e of the first shoots of the approaching 
season ; tin* whole resembling a series of cones included within 
i*ac:h other, gradua.lly decn'asing in size towards the centre, 
from wliieh the first shoot is evolved. 

Tlu'se buds are successively evolved during^lic progress of the 
season, whilst other:; are continually shooting from their centre, 
and IVoni the abundant sap, burst from the sides of the various 
iiotles in verticils, particularly in rnoi^t soihs. 

5. Each node in the true* verticillated Cupressi, Sahinae, 


Thifue, Eijiiisela, Ephodrir. and Chissuarina’, is accomjianied ■ 
with its respective ciliated or dentate sheath which in Equisetum 


fonns a complete circle ; 
in Thuia lour. Thuia 


in Ephedra there are two teeth only, 
articiilata, figured by Desfoiilaines 


* Flxn'd xliluntica, t. 

VOL. I. NO. 2. OCTOBER 1819. 
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well illustrates the link in tlje affinity of this tribe, with that 
of tJie Ephedraceae. In all these instances, the dentate sheaths 
originate from the same plane, at the base of the respective nodes. 
In Equisctum, these are most prominent on the fertile shoots, 
which they protect and cherish in the commencemqKX of the sea¬ 
son; but, in the subsequent barren shoots, being lesfe wanted, they 
shrink and wither. Even in TJiuia and Cupressus, the verticil- 
lated dentate nodes scarcely merit the name of leaves, the young- 
succulent shoots supplying their place, and even during winter 
influencing tlic motion of the sd]), whic|ji in this tribe resists the 
utmost rigour of cold 

In both these tribes the sap circulates chiefly in the vessels of 
the external cylinder of the stem, which in Equisetum is lioll<»w, 
the root only being solid. These vessels extending longitudinally 
throughout its whole length, are visible even to the naked eye, 
in a cross sw^tion of the stem ■f'. 

On the vse of the Larch Bark hi tanning of Leather. 

There are four species of the genus Larix ; (1.) L. pendula of 
Salisbury, Melere iVAmeriqne, foliis hreviorihas., sti'ofhlis parv'is 
snbglohosis^ Mich, scarcely known to our planters, although far 
more hardy than (2.) our well known common I.,arcli, L. 
pyravudaVis (3.) L. nhcrocarpa, totgjly unknown in Scotland, 
but figured by Lambert. (4.) L. cedrus, or the Cedar Larch, 
so well distinguished by its perennial leaves, forming in winter 
the chief ornament of our lawns. 

It is generally admitted, that tlie Siberian Larch, described 
by Gmelin, is the same species with our Common Larch, the 
introduction and extensive cultivation of which we owe to the 
late Duke of Athol, who originally obtained several young 
plants from Stfuzerland, which were planted in the lawn of 
Dunkeld; and here was manifested the first prixi^* of the 
incalculable advantages of planting this species. Within a 
period of fifty-four years, some trees had attained nearly the 
height of a hundred feet, and, at five feet from the surface, a 


• Wahlcnberg et Humboldt dc Distn'but. Plant. 

^ -f-jCasts of the stems of plants, cvidentlj' of this tribe, are frequently found in 
our roal formations. 
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circumference of eight feet; yet^t Jms been found that tliis sin¬ 
gular rapidity of growtii by ikj means d|ninishes the density 
and* durability of the timber, which has been alr<*aily found to 
be equally a^Jpted to the purposes of iiaA al and domestic arclii- 
tecture. ' Gk^nting that, for shij)biul(hng, this larch were in¬ 
ferior to the oak, this affords no solid objection to iib use as a 
valuable addition to the resources of the State, as it attains jkt- 
fection in one half of the period required for the oak attaining 
its full value. There is, however, reason to conclude, that the 
larch lias been of late prematurely cut down. 

'J'he bark of the oak bad hitherto been used almost exclusive¬ 
ly in the ])roeess of tanning leather; hut its daily increasing .scarcity 
and (*onse(|uent high j)riee, arising from tlie great demand during 
the late war with the French, naturally led to the use of the 
barks of other trees, as substiUiles for it. It was eomnjoii to 
mix iheiB last with oak bark, but in thi.s way the result (;ould 
never be accurately ascertained. It was necessary, therelore, to 
institute eom])aralive experiments of the larcli hark with tlie oak 
]>ark separately; and thc.se, to avoid the ambiguity of trials tm 
a small scale, were conducted by an eminent luniu r, Mr 1*. 
Martin of Haddington. 

(1.) Equal w'cights of skin waTc taken, as accurately as pos.sible, 
from the same parts t)f tlw' animal, and immcr.sed, under the same 
teni])eratiire, that of the atmosphere ijj summer, in se])arato cold 
infusions of the same weight of the bark of the oak and larch, 
previously ground in the ordinary way, and treated in the same 
manner. llolh sorts of leatluT were then dried : The same 
bulk of lareb-tanued leather was J'ound to be specifically lieavier 
than that of the t)ak, but tlie proportional excess was not ac- 
eiirately ascertained, ^ 

(2.) In colour, the sjurimens sent to me, difJbrcd remarkably; 
the laf'cb-taimed leather being ol' a light fawm, whilst lliat 
tanned by the oak hark was of a dee]) browm colour. 

(3.) Tlie larch-tanned leatlier absorbed w'ater more readily than 
that of the oak, in these specimens. Cireumsfaiices ot an 
accidental nature, however, sometimes regulate tliis property ; 
such as more or less c(nn])ressioii, by hammering, prcviou.s to 
the operations oi’ the shoemaker; and it is w ell known thftt slaw 
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drying tends much to reguliite this property in leather of every 
kind. The best odk-tanned leather readily absorbs water when 
newly finished. £ 

(4.) But, after all, the durability ol' leather is the great test of 
the utility of each substance used in this proces^»4nd, so lar 
as respects this main object, the two sorts of leather, used as 
soles to each of a pair oi' shoes, were found to wear c*(pially 
well. Were we to estimate a priori the relative value of 
the bark of Oak, Larch, and Leicester Willow, from the 
proportion of tannin afforded *111 the pxjierinients ol' Sir H. 
Davy, the willow bark would excel that ol’ the two othiTs; but 
it seems probable tlial the inferiority of the Larch bark, in his 
experinienis, ai’ose from the trees being cut down in autumn;— 
a period when the sap, and its constituents of tannin and ex- 
tractiAc, are greatly exhausted, from the previous formation of 
the young wcxxl, in w’hich they are easily detected ; iiideed, the 
proportion of extractive and tannin, in the succulent and 
newly c;ondensed wood, is in some iiises nearly treble* the 
cjuantity existing in the old external layers of bark, espcxially 
in autumn; and from this it is probable that the annual prim¬ 
ings of trees, abounding with these constituents, might, w’itli 
profit, be apjihed to the purposes ol’ the tanner. 


Akt. XIV.— C'atulo^ue of the Bight Asvensim of Thirty-six 
principal Fi.red Stars^ dcdiweiffroni Obserrmthms made in 
the Observatory at Konigsbetg from 1814 to 1818. By 
WII.LI.^M Bi:ssm,. 


J. 11X1 followsinij}ortanl ('alalogue of Stars was communi¬ 
cated by its eminent author to Baron de /ach, who has insertI’d 
it in his Correspondearc Astrcmomitpic, from which it lias been 
copied, and trauMuitted to us by one of the Baron's correspon¬ 
dents. M. Be.s.sel has mentioned as a very remarkable ciirum- 
•stance, that the difference between the catalogue’s of Pia//i and 
Bradkiy, w'hich he had found to bo =-j-2".489, * disappears 


• ? 

* Sec IJcasel’s FundtniK rt. A\<ion. p. w lierc he givet> an iieroiint of thiN 

illlll'ICIlCC. 



Uesscl’s Calabffuc nfilie Right Ascension nfSii Stars. 021 
almost wholly, by taking- tlu‘ following I’undaineiital catalogue 


as a basis. 


* — 

Caialogili'. of the Right Ascension (>f‘ Thirty-six Fixed Stars. 
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Aitr. ^\'.——Determination of the Longitudes and Latitudes 
of ihirty-fbur places in tlw Meditcrriiucan. JKy Mr Chau- 
LKs lluMKEU. Coimnmiicfitc'd by tho Author.! 

HE loiigiliules of the places contained in t^e following 

Table, have been lixecl bv measuring, with the timekeeper, their 

• •» 

incridional distance from Ea Videlte on several short excur¬ 
sions wliicli I maile from that jiort, the longitude of Avhich has 
been assumed at 27' 38."6, iis determined by observations 
given in a j)receding paper. (See p. 286.) 

In those places where the latitude is not given, I had no 
opportunity of obser\ing it with the sextant, the visible horizon 
being obstructed by land, and the sun’s meridional altitude 
being too great for tlie artilicial horizon. I then made use of the 
latitude taken from the chart in computing the hour-angle. 


Names of Places. 


Pol t f'iiiei j, /ante, 

Ithaca Island, 

St iMaiir.i Island, 

Vito Isl.iiid, 

Corfu ’’J'mvn, 

Itrindisi lluihnnr. 

SvraciiM' 'I'owM, 

(Jslica Island, 
l’'.ivi<'iiaina Island, 
'Maritimo Isiniul, 

Cirjrcnli l.iylit-hoiisc, 
Longa Island, 

Capri Island, 

Pmita Campanella, 

Cape Sorcnio, 

C.istclla .tiare, 

PoinpL-ia. * 

Naples I.i'jiht-hoiisc^' 
Nisitra I,hind, 

Ildja Town, 

Cajie Mi sene, 

J'rocida Island, 

Ischia Ir.land, 
rumicino Tower, at the 
mouth of the Tiher, 
Porto Fcirnjo Light-house, 
liCghorn Light-house, 
Mclona Island, 

Genoa Light-house, 
Gorgona Island, 

Cagliari Town, 

Cahrera Island, 

AIhuran Island, 

Kuropa Podnt, Gibraltar, 
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North. 

T.ongitudc 
East of Green¬ 
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Art. XVI.'—j4ccou?it of a new species of Chrmiometer adapted 
to the cye-'picces of J'cleseopcs^ for reclcouhi^' fractional 
parts of a second in Astronomical Observations. Invented 
by M. Member of tJie Institute, and of the Board 

of Longitude of France. 

M. BREGUET has been long known to tlie phil()st>phers 
of our own country as well as to foreigners, as one of tlie most 
distinguished artists which France has for a considerable time 
produced. His various inventions connected with Horology 
:ind Chronometry, Indicate an ingenuity and a fertility of in¬ 
vention wliich arc not ol'teii united in the same person, and 
such is the degree of excellence with whicli his timekeepers arc 
constructed, that we may jvistly rank him with the Harrisons^ 
the Arnolds, and the Earnsliaws of our own country. 

The ingenious instrument of which we propose at present to 
give a brief descriplion, has been recently laid b(‘l'ore tlie Boawi 
of Longitude of France; and though the commissioners have not 
yet given in their ivjiort, we have no doubt that it will be gene¬ 
rally considered as promising to supjily .xii hnportant dcisidcra- 
tum in jiracticul astronomy. In ascertaining the disajipearana^ 
of a star behind the wires of a transit instrument, we think there 
are few astronomei .s who would >enture to say, that in ordinary 
circumsLances tliev could <jbservi> to the fifth jiart of a second 
of time; but as this (piantity corresjionds to three seconds of 
right a.sccn.sion, it liecoines a matter of very high importance, in 
the pre.sent jierfect state of asirononiical instruments, to distin¬ 
guish more minute porliiins of time. ^ 

Tlie instrument by which Bregu«4 p’opose to supply 

this defect, is shewn in Fig. J2. ol* l*]at(‘ VIlT, where AB is a 
section ol’ the eyc-piecc of a telescope through the diaphragm 
or hold-bar placed in the ant(Tior focus of the eye-glass next the 
eye; the black ring which it incloses representing tlie diaphragm 
itself: The box CD cciiilains a chronometer, wliicli, by nicani 
of the index G, poliits out e\ ery ten sceoiuh upon the dial-plate 
EG, divided into ten ininuti's. Other two indices m, ??, are made 
to revolve through the field of the telescope, and almost'in the 
plane of the system of wires. The shoi test of these n, marks 
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nnita or single seconds upon iJie segment of’ a circle op of 60" 
divided into 10 seconds. I'lie larger index m carries at its ex¬ 
tremity an opaque circular disk, whose centre» describes in a 
single second a segment of 60", which we may ilso suppose to 
be divided into ten parts or tenths of seconds. prolonga¬ 

tions of the divisions 1, 3, 5, 7, 9, determine th<r distances of 
the wires in the field, so that they may givx; tlieir aid in esti¬ 
mating the divisions of the scale. - The coincidence of tlie disk 
with one f)f the wires, or its situation in the middle of one of the 
intci viilh helween the wires, will" therefore indicate one, or two, 
or tlirce-tejiths. Tlie three needles G, m, fi, move in the same 
direction as the star in the astronomical telescope. There is a 
detent for stopping the wheelwork, and a lens near the eye for 
enabling it to read off the minutes and the lens of seconds upon 
the dial-j)late ET. 

In using this instrument, the observer must notice u)K)n 
tlie dial-plate EE, the minute and tens of seconds, a few 
seconds before the star lias arrived at the wires; then raising 
Jiis eye to the field oF the; telescope, he wdl obsen e by means 
of the shortest needle n, the units of seconds which are to be 


added. The eye of the observer must now' lie fixed solely on 
the star which is about to pu.ss behind tlie first wire, and con¬ 
tinuing to reckon the seconds, by observing laterally and indi¬ 
rectly the passage of the disk m over the divisions From 0 to 10. 
As the eye can never be removed For a moment from tlu* star, 
the estimation of the eighteenths of seconds must alwais be per¬ 
formed by indirect vision. A little expc*rlence will obviously 
be necessary, to enable the practical astronomer to jierForm this 
operation with fadlily and confidence; aiul it is stated, that th(' 


instant of the trand/of the sftir by the wire can thus be ob¬ 
served very distiiftf^y to the tenths of seconds ;—with some prac¬ 


tice, to the twentieth of a second, and even to some huiulredths 


of a second by approximation *. 


• The particulars from which wc have drawn up this notice, arc taken from 
the Annalcs dc Chiviic ci dc Phys., tom. x. p. 431, &c. The interior arrangement 
of the Chronometci, by which an uniform motion is given to the indices, has not 
been described, hut is promised by the Editor of that Journal, in a future Number. 
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This inf^enioiis invention mny he :ip]iliecl to all kinds of tele¬ 
scopes, and will, we think, be found of great utility for va¬ 
rious scientific purposes. 

There isione objection, however, of a ])raetleal nature, which 
we think irt»f consequence to mention, and which we fear is 
not susceptible of beipg removed. It has been shewn by Dr 
Brcwstcj' that when the eye is eagerly directed to the contem¬ 
plation ol‘one object, the retina is thrown into such a state, that 
circumjacent objeets, seen by indirect vision, occasionally vanish 
and reappear, so that if ,thc degree of attention with which the 
astn)nomcr is obliged to watch the motion ol* tlie star, shall be 
found capable of throwing jtortions of the retina into a state of 
partial insensibility, he may lose sight of the disk at the very 
instant when it might be of the utmost importance to observe it. 
A .singular instance of this illusion will be found in a sub.se- 
quent article, on the phosphorescence of minerals. 


Akt. XVII.— Remarks on Captain Kutcr''s Paper., containing 
Kjrperimentsfor detcnnininfi; the Length of the Second's Pen¬ 
dulum in the Latitude if London, lly Mi' Wii.i.iam Watts. 
Communicated by the Author. 

T^ONG belbre the Bill for tli? Equalization of Weights and 
Measures was thrown out of the House of Lords in 1816, the 
attention of certain individuals who had promoted the scheme 
of equalization, had been directed to t])e detern)ination of the 
length of the simple apiivalcnt pendulum in x'ticuo, vibrating se¬ 
conds in the latitude of London, pu the 30|;h September 1815, in 
a letter addressed to Davies Gilbert, Esip mSI'. I stated it as my 
opinion, that the length of the second’s ])endiTluni, in the lati¬ 
tude of London, had never been determinetl with that degree 
of exaetne.ss which is so desirable, and cvicn neecs.sarv, in the 
investigation of many physical problems; such, for exam})le, as 
the ligurc of the earth. But it was the length of the second’s* 


• A notice of these experiments, which was read at the Royal Society of 
Edinburgh, on the 19lh Januuiy IHIH, will ii])pciu‘in an early Kiinibei*of tlys 
Juuinal. 
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jiendiiluni adoplctl by the Committee of the House of Com- 
inoiis, namely 39.13047 inclics, which turned my attention to 
this important subject, as I found that this length differed very 
sensibly from that deduced from the formula of La Klace, given 
in Ins Mecanique CelesU\ tom. ii. p. 151, and whi^ he had de¬ 
duced from a set of the best experiments, that he could procure. 
This formula gives 39.13881 inches for the length of the pen¬ 
dulum in veunoy vibrating seconds in the latitude of London ; 
and this length thus deduced, differs only two 10,()00th parts of 
an inch from the recent deteriniiiation qf Captain Katcr. 

Impressed Avith the importance of the subject, Mr Davies 
Gilbert, (then Mr Davies Giddy,) resolved to submit it to the 
House of Commons, haA ing first consulted most of the mathe¬ 
maticians in Ijomlon, and laid the matter before the Vresident 
and Council of the Iloyal Society. liy that learned body he 
Avas authori.sed to state the subject to the Government; and, 
having obtained its sanction, he finally brought it before Par¬ 
liament, by moving, 

“■ That an humble address he jdesenled to the Prince lle- 
gent, praying that his Iloyal Highness Avould be graciou.sly 
pleased, tji giA C direction for ascertaining tin: length of the pen¬ 
dulum Aibrating .seconds of time in the latitude of London, as 
compared with the standard measure ikiav in the ]>os.ses.«lon of 
this House ; and for determining the variation in the length of 
the saiil jicnduluin, at the princijial stations of the trigonome¬ 
trical survey, extended through Great Jlritain; and also for 
comparing the staiulard measure Avith the ten inilliontli jiart of 
the (juadrant of the meridian, noAv used as the basis of linear 
measure on the ('ont^nenl of Eurojje.*’ 

This address, Aj^hith Avas moved on the 1.5th March 1816, 
was immediately answered by a lelerence to the Astrono¬ 
mer Royal, in the first instance, anil by a reque.st that 
the Iloyid SiK-iety would be assisting therein. A eommlttee 
was accordingly appointed, and various plans immediately pAit 
• into execution for determining the length of the second’s pen¬ 
dulum in JjondotJ, princi])ally consisting of modifications in the 
manner of susjiending aiul ajiplying a cylindrical rod. No soon¬ 
er Avere these measures knoAvn in France, than the Institute no¬ 
tified aAAish for sending two of its members to assist in extending 
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the observations with the pendulum, on the northern sta- 

■ 

tions of our trigonometrical survey. An answer was immediate¬ 
ly returned by'our Government, expressive of a wish to re¬ 
ceive them% and, at the same time, it was proposed to request 
f rom the P'ret),ch a platina metre, taken exactly from the plati- 
na standard preserved at I'aris. 

It was in conseqfuence of these measures, that the llcport, 
whicli lias ])ecn recently printed by the House of Commons, on the 
length of the pendulum, was dra’ n u}) by CapUiin Kater; so 
that Lord Stanhope’s measiir-e in the House of Lords did not 
render the above atldress nugatoryy as has been asserted. 

Having been the means of directing Mr (Jllhert’s atten¬ 
tion to the length of tlie pendulum, and feeling a deep inte- 
cst in the subject, I have been induced to give C’aptain Ka- 
ter’s paper a carefid examination ; and in doing this, 1 have 
noticed several minute errors in his calculations, which ought 
not to be overlooked, since the ijuestion is. about very minute 
(|uantities, such, lor exam|)le, as tlie 10,()()()tli part of an inch^ 
or the 391,38Gth ]>art of the whole length ol’ the ])cnduiuui. 
And since its length may be thus assigned to such a degree of‘ 
exactness, it evidently I'ollows, that the inU'U .ly of the force ol* 
gravity may be determined with thi' same dc*gree of precision ; 
and thus one part in 301,380 will be rendered sensible. 

Anti as it seems jn'obabic, tha^ the variation in the density of 
the strata immediately under the surface of the i>arlh, may prt>- 
tluce a change in the intensity of the force of gravity much 
more consitlerable than one jiart in 301,38G, it 1‘ollows that this 
variation will st) sensibly aflect the movcmt'Ut of the pendulum, 
that it will not fall to give information of sutli irregidarity in 
the density of the strata. ^ 

The force with which Scheliallien disturbed The plumb line, 
was i'ound to be about the 31‘,376tlt ])art of the force of gravity, 
or al)out eleven parts in 301,380; and 1 think with the .Pldin- 
hurgh Reviewers, that the ])iescnce of an extensive stratum of 
gneiss, or of horiibiende-sehistus, or c'f any great h(H!Y of gra^« 
nitc, immediately under the surface at one place ; anti of chalk, 
common sandstone, or limestone at another,—would produce a 
iliffercnce in the intensity oi gravity, even greater than the fortit 
just now mentioned. 
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Blit I ought to state, tliat Cajitaiu Kalcr lias lioen very I’oi- 
tunatc in committing the error ivliieh ri'latcs to the correction 
due to the amplitude of the arc ol‘ \ihratl()n, as It is nearly com¬ 
pensated by a contrar} error M-Jiich lie has fallen into, by not 
employing the ajipropriate Hirnmla for the correctyiii oI“ the arcs 
of vibration ; and that while I take upotn me to exjiose the er¬ 
rors of others, 1 ought in justice to ac,knott’le(lge my own. I 
allude here to a correspondence which I have held with Mi- 
Gilbert, relativeh to tlie ]>enduluni experiments of (’a])tain Ka- 
ter; and in which I also employed a Ibniiiila for the corrcclloii 
of the arci- of libration, that does not give* corrc'ct results. But 
in doing this I was misled by the authority of M. Biot, imagin¬ 
ing tliat his theorem was the riglit one, betause he had, at least 
apparently, deduced from it, by way of eorollarv, the I'orinula 
of the Chevalier Borda, which is known to be correct. But 
there are fallacies in some of the steps ol‘Ibot's nnestigation ; 
and it will he found, l)v a (‘oni])arison ol' the l(»ilowing deiiuni- 
stration with that of M. Biot, gi\on in Asinyiunntc Phijsi(ju(\ 
tom iii. })p. 2d edition, tiirst this apjiarent agreement 

is owing to a compensation of errors, and that his theorem will 
not give corri'ct n'sulls. But by treading w'arilv in liis ste])-., 
and carefully a\ old ing his mistakes, I have deduced a formula 
similar to that dehvcrctl by Borda, without demonstration, in 
his tine memoir on the measure of the meridian, as the dilfi-- 
rence between his theorem and mine will be 1‘ound to be no¬ 
thing in its practical applications. 

I am not aware that a correct di'inonstration of this formula 

« 

is to be I'ound any where else. I latc'ly, indei'd, saw a the¬ 
orem with Cajitain^Kater, ivithout tlie demonstration, wdiich 
he gave to a fri//’id of mine, JMr (rwirge Harvey of IMy- 
moutli, when we wailed on him in Ijoiulon, but I think then- 
is some difference between them. As I state this, 'howi'ver, 
merely from memory, I cannot speak with any degree ol' cer¬ 
tainty on this head. 

Before 1 proeced to give the tleinoiisti-ation of my formula, it 
may not be amiss to jiremisc the following extracts from Captain 
Kater’s paper, (sec the Re]H)rt ordered to be printed by the House 
of Commons, }>. 10.), as they will serve, not only 1o introduce 
ihc Mibjcct in (picstioii, but also to throw additional light upon it. 
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“ The vibrations of the pendulum having l)een made in diffe¬ 
rent arcs, it^bocaine necessary to a})ply a correction, to determine 
what'they would have been in an arc Infnitehj small. Tor this 
eori ection. J might have used a limnula depending on the de- 
“ crease of tflL' arcs in geometrical ])rogrcssion, whilst the times 
tlecix-ased in aritlmieticid; but as there is an untertaintv in ob¬ 
serving the arcs, anK)unting to one or two hundredths of a de¬ 
gree, tills method, though preferable in theory, would have 
been an unnecessary refinement in ’'raclice.'” Anti an:ain, “ Tlie 
error arising from tlie gr^'atci’ length of tlic vibration in a circu¬ 
lar u’c, being nearly as the square of the arc, if'the mean of the 
arcs at the coimnencemeiit and end of each Interval be taken, 
and its square multijdicd by l.()35, the difference between the 
number of vibrations made by the pendulum in twenty-four 
hours in a cycloid, and in a circular arc of one degree, the re¬ 
quired correction will be obtained, to be addetl to the number 
of vd)ratious computetl," 

\ow, with regard to the first of these extracts, I observe-* 
that the alleged uncertainty of one or two hundredths of a de¬ 
gree m the determination of the arcs of vibration, forms no just 
objection against the enqiloyment of the a})])ro] ilaletla'inula ; and 
that, with C’aptain Kater’s means, namely, a te]escf)pe, micro- 
s(‘oj)e, barometer, thermometer, and micrometer, together with 
,1 horizontal scale, divided into equal parts, and jdaced before 
the j)eiululum at a given distance from the j)oint of suspension, 
the deflection of the ])endulum on each side of the vertical line, 
miiiht Icive l)eeu assigneil to a great decree of exactness, and 
hence the angle wliicli it descrilied miglu- ha\e been readi- 
Iv deduced even to seconds of a degree, wlncli would have been 
sul’iciently exact for the ]uir])ose of deteviiViing ilic requisite 
correction, wlilch ought to he .'q)plit'd to any fiiiui' arc, in order 
to reduce*il to the case of an infinitely small arc of vibration. 

And, respect to the second extract, I remark, that tlie 
number l.finS, wliieli is stall'd to be tlie difference between 
the number of vibrations made by the }H'ndulum in twenty-foilr 
liours in an arc of a cycloid, and in a circular arc of one degree, 
is mcorrcct. Jl should have been 1.045 nearly ; and this er¬ 
ror runs through the wdiole set of exjK'rnnenIs. * 
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These observations beinj^ premised, I shall now proceed to 
demonstrate the formula which ought to he employed for deter- 
miihng the correction due to the amplitude oi‘'the arc of vibra¬ 
tion. And for this pur|K)se I shall employ the following me¬ 
chanical principle, which lias been confinned by Vxperiments; 
that is to say, that when the ])cndulum performs its oscillations 
in air, the amplitude of the arcs of vibration decreases in geome¬ 
trical progression, while the times increase in arithmetical. 

If, tlierefore, we call / the length of the equivalent simple 
pt'ndiihmi, t the time of one of its oscillations, ji- the ratio of the 
circiimil'renee to the diaim-ter, and g- the force of gravity repre¬ 
sented by double the space which a heavy body describes in the 
hrst second of its fall, then we shall have, by the tlieory of the 
pendulum, 



When the arc of Mbialion is small, all the terms of the series 
after the second may l)c neglected, on aeeoiiril of their small¬ 
ness, and tlien we shall have. 




Let the lengtli of the equivalent simple pendulum be repre¬ 
sented by unity, then the time of a comjilcte oscillation will be. 


a ^ fi^ 

Imt h = , very^iearly, bceau.se 6 = ^ 4. — a be¬ 

ing the arc of which h is the versed sine to radius 1; therefore, 

'=V7,’0 + k;)- ♦ 

The second term ol‘ this value of t is the correction due to 
the amjililude of the arc of vibration. This correction varies 
with the arc de.sc‘ribed, when the jiendiiluin vibrates in air; and 
it is in this respect that the resistance of the medium has a small 
influence upon the duration of the oscillations. 
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I^et us suppose, therefore, that when the semi-arc of vibra¬ 
tion is equal to a, the pendulum is left to vibrate in air. Then, 
since’ the arc a -^illbe continually diminishinjr, it wii'i successively 

* % ff t'f rfff ft €t CL CL It* 

, become , a , a ,. a , or -, - _ .. . being 

~ T T T T ^ 

the common ratio of this decreasing geometrical progrossion ; 
consecjucntly r must, in tliis case, represent a number greater 
than unity. Tims eacli lenn of the series may be ex])resscd in 
a function ol the first term a, and the corrcsponrling number «jf 
small vibrations, counting from the time when the serai-arc of 
vibration was a, will be, 

{nr (aT ^ (n'r ^ . («"T 


If) 


If) 


or 


1 1 _L 

1 + 


1 




a“ 


&:c. 


Ifi/ ''’ ■ ' IbV"' 

so that after the lajise of n finite oscillations, the eorresjxauliiig 
number of infinitely small «)scillatioiis will he the sum of all the 
})reeediug terms. Call this iiumher ?*', then we shall have, * 


' ~ +i(i ^ i(> + i(> +■■■■ 1(1 '( 

a’ a- a- a- ^ 

, 'u' - 7/ -f -I-... ^ 


( 1 ). 


And as the terms of thesi' Uvo values of omitting the first 
term n in e;u:h, form a geometrical progression, they may be 
summed ; so that if this sum be represented by S, we shall have, 

s-''.'- .r_i_ (O) 

We may eliminate r from this value oj ^ and only leave in 
it the arcs a and 1), the first and last terms of t]if*sorics a, a', a", 

.af") = h ; for if we compare the corresponding terms of 

the two identical equations No. ], wc shall find that afiter n finite 
oscillations liave elapsed, there will exist this relation hetween 


a- 


ihem, (a(n)) -’ = , 


or 


/■'*« — 


a ■ 


(aOt)y- () ' 
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and by snbstiluling these values of r^”- and » in equation (2), 
it will become. 


g— (“ + ^) 

< cr-^) 


we shall have therefore 

(a + h) (g— k) 


n = 71 4- 




( 3 ) 


Jhit as, in e\]7erinients relating to the })etiduhnn, the arcs of 

vihratioji a and diller very little from each other, the ratio ^ 
* / 

will also differ but little from unity ; and this circumstance en¬ 


o 


ables us to extract the -tli root ol’ the number y, ])y approxi¬ 
mation. To effect this, we remark, that if any nundier what¬ 
ever be r(‘]>resentod by a, we shall have, by the nature of loga¬ 
rithms, a=(l())tog“, the logarithmic base being equal to 10; 

2 2 , 

— -log a 

consctpiently, a (10) ” ; and for the same reason we shall 

have. 




A“.r* 

but, since the developement of a* is = 1 -j-A j’^-f- 

J 


A ’" 


1 o‘t -h nanlulus of the logarithmic tables being 

A = 2,302585, >ke(fl s<i by analogy, the develo|)ement of 

* Ing ( ^ ) 

(10) l + ;i Alog Q + ~Ajog^ ^ 


a 


but as the mindjcr ^ differs very little I'rom unity, we may con¬ 
iine ourselves to the first power ol its logarithm, and in this 
casi; we shall ha^e 
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and, therefore, by introducing this result into llic ^'alue of n' in 
e(juation (3), it will become, 




V 


V 


3»Alo«(“) 


and the expression for the correction due to llie amplitude of 
the arc of vibration, Vill be 

n{a + b) (a - — h) 


S=r- 


3^2 A loL- 


C) 


.(4). 


This formula i;- very similar to that p;iven by (’hevalier lior- 
da without demonstration; for, by only siibstitiitino- in place of 
the arcn a. b, {a + b) and (a — /a) the sines of these ares, we 
shall obtain, 

S — which is the I'ormula e,iven for 

3‘> A 


^ Vsni/>/ 


the correction by boiin.v. 

Ihil when the arcs a and h art* given m degrees, the lengttis 
of these arcs will be 0,017153^29 and 0,017173^290 ^ respec- 
li^elv, and, therefore, these values being siibslituted loro and 6, 
in eipiation No. 4, it will become, 

II {a -p b) (a — b) 

10.j 011)-57 Alog (0 

u (a + b) (a — b) 


S — 


I ) 


}-i3isb,()s 


Ilv apjilying our formula to all the Unite arcs of Mbration, 
we sltall reduce them to the ca^e of infim’<^y small oscillations, 
and by this means we shall be tnahled to frjd the number of 
'hf/hi}t(tl// siiudl \ibrations which the invariable pendiduin would 
have made in the same time. 

l.et us take f()r example the oth exi-eriinent, ih.'U *■>, the ex¬ 
periment marked hi, the great weight being below, sjnee 
peara to be as free from irregularities in the jimiods of coinci¬ 
dences, and in the decrease of the* arcs of Aibration in geometri¬ 
cal progression, as any one ol the whole set; but e\cn, thi^is 
not exempt from them. 
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Here tlie two first arcs of vibration measured in degrees, 
arc and 1°,09, st> that we shall have, 

a+ Z»=: 2,30, its log 0,36172784 ' 

and a — 6 = 0,12, its log 1,07918125 

n = 86056,47, its log 4,93478550 , 

4,37569459 

241886,08 its log 5,38361095 
log ^.its log 2,65666225 

4,04027320 

Log S 1=0,33542139, the logarithm of the 

correction due to the arc of vibration, and whose number is 
2,1648; consequently 

n' = n + 2,1648 =r 86058,6348. 

Captain Kater nnakes it 86058,63, being a small fraction too 
little; and as this is the Case with tlio remaining arcs, it follows 
that his determination of the length of the simj)le pendulum 
in vucuo^ vibrating seconds at the level of the sea, and measur¬ 
ed at the tem])erature of 62° of /"’ahrenlteit’s thermometer, is 
Jilso a small fraction of an inch too short. 

There is another minute error in the correction due to buoy¬ 
ancy of the atmosphere, amounting to about 0,00002 inch in 
excess: Captain Kater makes it 0,00544; but it is only 0,00542. 

I remark, in the last j)lace, that notwithstanding jill the 
precautions adopted by (.'aptain Kater in the determination of 
the number ol' vibr;^ions perfqrmed by the brass pendulum 
during a certain mthiber of seconds, I cannot help thinking, 
that the different ]>eriods (jf coincidence have not been assigned 
with the requisite degree oi“ precision, by establishing the limits 
between which they wei e foinitl to be tom])rised, that is to say, 
by noting when the coincidence h'd not exht; wht'n it was exact; 
Mid, lastly, when it had elapsed, so as to be enabled to reckon 
with a greater degree of certainty with regard to the inst^t in 
which it should be fixed. 

\^aptain Kater asserts, that the disajipearance of the disk can 
be noted only to a single second, so that the brass pendulum 
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may arrive at the lowest point of the arc of vibration, cither 
precisely at the second when the disappearance of the disk was 
observed* or At any part of a second either before or after tliis 
^obserxVation ; so tliat an error might possibly arise, amounting to 
9jl0ths oi? a second, by which the interval deduced from ob¬ 
servation would be, either less or greater than the truth, and 
tlius an error of »no second in llie duration ol‘ the interval, would 
occasion a difference of 0,63 in the number oi‘ vibrations miide 
bv the ])en(lulum in twenty-four houi's. 

But, I beg leave toyisk, why cannot the disappearance of the 
disk be nolc'd to a quarter of a seetmd, as readily as an entire 
second ? the thing impracticable? By no means; hir I ima¬ 
gine that it might ]>e easily effected by means r)t a stoj>-watch, 
with a ({iiarter second-hand, such, for example, as l^itherland’s 
patent watcli, and regulated, like the clock, accortling to mean 
solar time li' this can be clone, and 1 entertain no doubt of 
its practicability, then in this case the greatest error in llie num¬ 
ber of vibrations performed in twenty-four hours may be rcilu- 
ced to a fourth part of what it is in Captain Katers ex})eriments. 


It apjX'ars, moreover, that the law of the diminution of the arc 
of vibration, does not proceed exactly in geometrical progres¬ 
sion, as we might naturally cx])ect it would ; and the discre- 
])ancv is very a])parent ihrougliout the whole set of experi¬ 
ments ; but more jiarticularly when the great weight is upper¬ 
most, ill which ease, the decrease of the arcs of vibration is 
much more rapid and irregular tlian when it is below. 

’Whal are the causes ol‘ tliese irregularities ? I imagine, in 
the first place, that a very considerable portion of these irregu¬ 
larities is due to errors of observ^ation, by not determining the 
anijilitiides ol" the ares of vibration with t^e requisite degiec of 
exaelness; and the ajqiarcnt inconsistenciesthe law of de- 
( rease*of the arcs ol' vibration, confirm me in this opinion. 

Secondly, A part of these irregularities might possibly be 
oceasionetl by the great inequality of the weights applied to 
the brass pendulum, and to the mode oi their arrangcnlent,, 
healti&e, wdien the great weight is above, the reciprocation ol the 


• M. Breguet’s ingenious invention, wliic h we have already dcscribed*iii p.C23. 
will, we have no doubt, lie found niiplicable to this class of experiments.— Ed. 
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action of the weights is such, that the pciuliilum is mucli soon¬ 
er brought to a state of rest, and, consequently, the arcs of v-- 
bratioii will decrease much more rapidly, than wheh the pendu¬ 
lum is suspended in the reverse position, with the grea^veight 
below. Hence it is evident, that the degree of uneettainty in 
determining the ainplitiules of the arcs of vibration, will in¬ 
crease in the same proportion; so that, howewer unobjection- 
rdde the princijde of the pendulum may be, generally consider¬ 
ed, these circumstances ol* di.-pariw, in the direct and inverse 
positions oi' the ])endulum, shoidtT seem 1^) form an objection to 
Captain Tvaler’s mode of a])plying it. 

And, in the ihirtl and la.-.l ])lace, I imagine that a portion ol 
these irregularities might have arisen from some change that 
had taken place in the density and moisture of the almosj)her(‘, 
during the exj)erimenls, by the introduction of' a (juantity ol 
aqueous vapour into its different strata; because this vajxnir is 
known to possess the same elasticity as <!ry air, >\hlle at the 
same time it has less density : for, according to the experiments 
of INIessrs ^^^att anil Saussure, the weight of this vajiour is to 
that of air as 10 to 14, when their elastic force and tempera¬ 
ture are the same. And hence it follows, that the introduction 
of this va])our into the atmosphere renders it equally susic])tibl»5 
of sustaining the same column of ijulcksilver as beiljre, with a 
less density; so that the barometer will not always gne informa¬ 
tion when the atmo.sphere has been suddenly charged with this 
va}K)ur. 

Moreover, as the elasticity of air augments by heat, so that 
with less density, it is capable of sustaining an equal column of 
mercury, I should think that the ^discrepancies observable in the 
law of the decrease o/*^the arcs of vibration, miglit })artly arise 
from either of the^e causes, or perlia])s from both. Should this 
be the case, we may naturally conclude, that when llie'arcs of 
vibration do not decrease in geometrical |)rogression, while the 
times inesmse in arithmetical, the great weight being below, one 
«r the other of the causes just m)w assigned, oj)erates in produ¬ 
cing the irregularities in question : and lliat all those mlfjlerl- 
menls in w'hich the law' of' decrease of' the arcs of vibration docs 
nift pro'ceed as stated above, ought to Ik* rejected as insufliciciit 
for tbej[nirpo?e 
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The j)rcceding observations suggest to us the advantage that 
would ^ llkqly to aecrue, by having the pendulum constructed 
^itho^^'ood, on account of its being more susceptible of mois¬ 
ture tlfto the metals. 

CesTOM-IIousK, Ib;xzANci!;, | 

24^4 Map ISia ) 


Ain . XVI11 .—Notice of Sticnt'ific 'rravcllci n in Bra::il ,— 
Prince Morit" of A\i',ya«, George Margrave^ Yon Kscli~icig\%^ 
and Prince Ma.cimilinn tf Wicd-Ncuieied. 


OIIN Ec'U’l INloritz, afterwards l^iinee of Nassau, was sent by 
tlie Dutcli Ciovernineiit, in the year 1G30, to llio Janeiro with 
a military force, to jirotect tiie JJata\ian settlements in IJrazil 
against the S])anlards. IIi* was aecomjuimcd by several learned 
of whom the mo.'.t distingiiishcil were the astronomer 


men. 


.3 . - - o ^ 

George Margrave, a German, and William I’iso, a Dutch 
piiysician. Dining a residence ol’ eight years in lirazil, the 
Driiice was actively engageil in i-ollecting objects of natural 
history from all jiarts of that vast country. Intelligent men 
were sent out in CAerv direction, in order tt) collect aiiimals and 
plants, also to study the nature of the climate, and ol the diffe¬ 
rent productions ol nature. ’J'lus in{|uisitive and active com¬ 
mander even employed ])art of his suite in examining the opposite 
coast of Africa. IMargrave, who was ordered on this service, fell 
a sacrilicc to the climate of that country, at Paolo do Luanda,, in 
the year 1011, at the early age of thirty-four. 1 he Prince, on his 
return to Eurojie, brought with him the ^i^ost extensive and va- 
hiablo collection of the natural history ol thenNew orld evei 
seen i?i Eurojic. It was so great, tliat it not only completely 
lilledthe eahiiitt of the Prince, and the museums pl‘ two uni¬ 


versities, but rdforded abundant and rich siijiidies to various 
private collections. 

fVj^rgrave, the most active of all the Prince’s attendants, left 
behind him an extensive series of ])apers on astronomical sub¬ 
jects, which appear, however, to liave been lost. Ilis* ob^r- 
vations on tlic natural history ol Prazil, which were numerous 
and important, had a more fortunate fate. Ihey were ]tf6- 
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served, and the Prince delivered the whole to Piso, with an or¬ 
der to pre}){ne them lor publication. But Piso, ocTupied witii 
other concerns, consigned these valuable tlociiraents to Dr J. d4- 
Laet, wlio had also accoinpanit'd the JVince to Brazilt.-^ l.,aet 
found great difficulty in decyphering the manuscrip^t, so that 
frequently inaccurate explanations of ])assages were given. To 
increase the evil, tlu' wooden cuts made from tfie drawings were, 
from the carelessness ol’the editor and the stupidity of the prin¬ 
ter, inserted in wrong ])laces; su that the descriptions and fi¬ 
gures were often at variance. In this iTy!*perfcct state the work 
ap})careil in the year 1G48, in one \olunie li)lio, under the title 
Historia Nafitralis BraziliiV. The first part contains four me¬ 
dical dissertations bv Piso; the second part contains Margrave’s 
natural history of Brazil, which is in eight b(K)ks ; the tliree first 
treat of plants, four of animals, and the eighth of thc' country 
and its inhabitants. In the year lO^O, Karl Moritz entered in¬ 
to the service of tlu' great Elector of Briindenburg, by whom he 
was raised to the rank of Prince in the year 1G54. The friend¬ 
ship of these illustrious men continued without interruption un¬ 
till the death of Moritz in 1679. Some time before his death, 
he presented to the Klecttn' all the drawings he had made and 
caused to be executed of the objects of natural Iiistory 1‘ound in 
Brazil. The drawings Were partly in oil, ytartly in water co¬ 
lours. Those in oil w'cre the most numerous and valuable. 
The oil paintings were arranged in l‘our folio volumes, and nam¬ 
ed according to Margrave. The first volume consisted ol" draw¬ 
ings of fishes, crabs, mollusca', vermes, &c.; the second of birds ; 
the third of mammiferous animals and insects ; and the fourth of 
plants and fruits. 'J^ese valuuUe volumes were lost to the sci¬ 
entific world for ^bout a century and a half, and were only lately 
discovered in the Royal Library of Berlin by idehtenstein, the 
professor of zoology. Had they been earlier I'ound, Linnajus, Bul- 
fon, Brisson, and others, would have been sjiared a world ol'learn¬ 
ed doubt and conjecture, 'i’he smaller drawings iii water colours 
have also been discovered, and they cemtain many figures not in 
the larger collection of oil ])aintings. That nothing mig^ be 
wanting for the elucidation of the work of Maigrave, even 
Prince Moritz’s copy of Margrave’s work, with the Prince’s 
ov\;n remarks, has been lately discovered in Gcnnany. By 
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means of tliese materials, Professor I jiclitcnstein has been en- 
nUed t^^orreet the apparent inconsistencies in Margrave’s work, 
;t(nd tf^^irove the accuracy of his descriptions and observations. 

After tlie publication of the Natural History of Brazil, no¬ 
thing more was done for upwards of a century, because natura¬ 
lists were not jx^rmirted to travel into the interior ol' ihe coun¬ 
try. Siebers, who was sent tt' Brazil by that jiatriotic and en¬ 
lightened German naturalistCountHoffmansegg, was the firstwho 
])ublished any observations of* iinjxirtance. In later tinK?s, it is 
true, several naturalisi^of Vandelli’s school have travelled in 
Brazil; but, with the exception of a few memoirs in the Transac¬ 
tions of the Lisbon Academy, and some ephemeral panijihlets of 
Feijo and Dr Couto, nothing is known to the public of what 
they accomplished. The two Velozos (X’cupied themselves prin¬ 
cipally with the botany of Brazil, ofnhich the Monk Velozo 
lel’t behind a large Flora in manuscript. There also ajipeared in 
1804, a small work on the jiresent state of the mines of Brazil, by^ 
the Bishoji of Filvas, Joze Joaijuim da Cunhade Azeredo Cou^n- 
ho. These were the jirincipal writings in regard to Brazil, pub¬ 
lished before the arrival of the Royal b’ainily from Furope. This 
event, so fortunate for Brazil, ])roved also most interesting and im¬ 
portant for natural history. A country rich in the most beautiful 
and interesting j)roductions t)!’nature, was thus rendered accessible 
to foreigners, the former ill-judged and absurd restnunts having 
been removed. Several interjwising travellers, particularly 
(iermans, have of late years visited this quarter of the New 
World ; and it may be remarked as a .singular circumstance in 
regard to Brazil, that Gennans should ha\e been its most dis¬ 
tinguished investigators and htstorians. The Fnglish work of 
Mr Mawc of London, Eschwege remarks, is neither correct nor 
.scientific; and the higlily amusing and interesting History of 
emr distinguished countryman Southey, contains priiici])ally such 
information as is found in the writings of Fathers. Am hietta, 
Vas-consellos, Almeida, ami in the works of the Jcsuit.s Mufiel, 
Montoja, and others. 

An active and intelligent German miner and miiicralo^st, Von 
Eschwege, has resided in Brazil since the year 1810, and trgr- 
versed in all directions the Capitania of Minas Geraes. In se¬ 
veral of his journeys he was accompanied by the zoolo^t 
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INI, I'Vfirc'is, at present in the service ot tlic Prince Regent oi 
Poi-lijgaJ. The journals of his travels are printing in periQdi- 
cal work entirely dedicated to Brazil, at present publishing k' 
Germany. 

But the most remarkable mo{lerii traveller in Brazil, is the 
German Prince Maxi-miltav of \Vied-N'juwied. This en¬ 
terprising and distinguislu'd ])erson left Rurope ll)r Brazil in the 
month ofdutjc iSlo. He went without ])arade or show, for the 
princi])al coni})apions of his journey were two men ol humble but 
respectable stations in lil'e ; the one was^^je gardener Simonis, a 
man of sound jiulgment, great knov ledge, uncommon activity, 
atul fearless of danger; and the other an ex])erienced and ex¬ 
pert huntsman. To these, whc'n 1 k“ laiidi'il in brazil, the Prince 
added the nccessarv guides, huntsmen, and atteiulants. 'I Inis 
accomjianied, he tra’sersed the woods, and marshes, and moun¬ 
tains of Ji tract of Brazil, extending irom south latitude PP to 
23’. I'kir months at a time he was encamped in the midst ol 
vast flirests, swarming A\ith muscjuitoes, aiul crawling with ser¬ 
pents; and fre(|nently his parly were weeks in cutting their 
way through liirests hitherto untrodden by man. The ]*rince 
himself was not an idle or inactive spectator; he directed all; 
he was ])er])etually occupied in tletermining the numerous ob¬ 
jects he colli'cted, or that were brought to him ; he was ever on 
the watch to notice and record the appearance, habits, and man¬ 
ners of the numerous remarkable animals that ])resented them¬ 
selves to his attention ; and he did not allow the various mag¬ 
nificent and beautiful forms ol the vegetable workl to escape his 
penetrating glance. The appearance of the native tribes and 
their slate ol“ society,^particularly of the cannibal Bolocudos, af- 
fordi'd him a n^PSt interesting field for observation. Our ad¬ 
miration ol’ the perseverance of this intrepid traveller is in¬ 
creased, when it is known that the tremendous and almost in¬ 
cessant rains to which he was expo.scd, did not for a moment ex¬ 
cite any hesitation as to the pi’osecution of the journey; on the 
"contrary, week after week, and month after month, sufl’ering 
in a close, moist, and ojipix'ssive atmosphere, and tormented 
w^^th yrmin, be cfintinued to traverse the marshes and deep 
and wet forests of vast unknown tracts. At night, al’ter tlie fa¬ 
tigues of the day, huts were to be erected, fires kindled, and be- 
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fore sleep could be indul«rcd in, their collections must be dried, 
their !»ketchps finished, and their packages ctnnpleted. Many of 
arc told, wore never free from tliscase; I'or months 
.they were in a state of fever, and yet still continued, under the 
animating and enthusiastic examj)le of the l*rince, to travel on¬ 
wards. y 

The result ol‘this remarkable jeurney, has been the collection 
of a more i urioiis and extensive scTies of observations, and of the 
natural productions ol‘ Jlrazil, dian has been rtiade since the 
days of rrince Moritz. l\^are inf<)rnu‘d, that Ih’ince Maximilian 
has brought, amongst other collections, the following with him 
tx» NeuM ied; A series of human skulls of the different tribes of 
savages, and also those of several ([uadrupeds, which have not 
hitherto lieiai examined by naturalists ; 70 diffen'iit sjiecies of 
(piadi upc’ds; about 400 distinct species of birds, of Avhicli there 
arey,;j0() specimetis ; 70 dilfere'ut sjiecies ol’am])lul>ious animals, 
particularly many I’/eautiful snakes; upwards of oOOO insect,s, 
of which many an* intiiely new; a few' .shells and fishes 
5000 plants, anil a vast collection of seeds ; and a portfolio of 
200 drawings, made by the I’rince, of sceiierv, dilferent tribes 
of sa\aQ:es, and other obiccts of natural histoiv. 

\\v are Jiappv to learn that the Ihince of Neuwietl has announ¬ 
ced his intention of |)ubll.slung an account of his travels, and of 
the \arious objects of natural hisiory lie has met with, in lour 
volumes ijuarto, with ma}>s and jilates'*'. 


Akt. XIX .—Account off he Method of coloiir'ais^' Abates. Ily 
Jonx MAcf’ri.i.oi'ii, IVI. 1). M. G. S. I.e''turi'r on Chemistry 
to the Hoard of OrdiKince, kc. In ,a Letter to^)r IJ iiKw s'rEK. 

In comiiliance with vour renuest, I hen* send you the circuin- 
staiices whiih I am able to rc*collecl ri'sjiecting the colouring of 

* Wc have just seen a work in two volnmc.s ({uarto, iHil)Iislic(l at Rio dc 
Janeiro, in 1817, entitled Corof^raphica Brazilira,” certainly the most impor¬ 
tant literary production which Brazil has hitherto afl'ordcd. It contains a pretty 
accurate descrijition of tlic gcograjihy of the country, of its various tribes of urig» 
nal inhabitants, and treats fully of its moral and political condition ; but the na¬ 
tural liibtory is considered in a superficial and unscientific manner.—Eu. ^ 
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agates by artificial means. It would be necessary to re-examine 
a collection t)f these substances, and to repeat some pf the, expe¬ 
riments on tliein, to determine the extent to which tli*;s art'ma^’^ 
be carried, and tlie exact naturt* of the varieties w luck arc SUS 7 
ceptible of the changes in ciucstion. As the discovery of the in¬ 
ternal structure of agates is your own,‘-no one is more compe¬ 
tent than yourself to make tlicse further inquiries, from whicli I 
am at this moment ])rccluded. 

It ] las long been known, tln^l zoned agates, formed of lamina* 
alternatelv black and white, were broij/ght from India; but it is 
onlv since the peace that the same substances liave been im])ort- 
ed from Germany in considerable (juantity ; in conse(|iience of 
which their value has fallen to little more than the price ol* cut¬ 
ting. 'J'hese latter an* coloureil by an artificial process, whicli 
is a kind of secret in the trade, and it is not improbable that the 
sjieciinens from India an* jiroduced in the same manner, as the 
natives of that country jmssess the art of staining the .*=ame mi¬ 
nerals white. As the hqiidaries are not acijuainted with tlu* 
theory of tlieir process, they are \ery subject to iailures, wdiieh 
also arise at times from the nature of the stones lieing unsus¬ 


ceptible ol‘ the colouring process. 

The connnou jirocess consists in boiling the cut specimeus in 
suljiliurie acid ; in consecpicnce of which, a ])articular lamina, 
or set of lamina*, is rendered black, wliile others retain their na¬ 
tural colour, or even become whiter than before, thus produ¬ 
cing that jiowerful contrast whicli is esteemed valuabU* in this 
stone. I’bis pimess often fails, and will always fail, if tried on 
sjieeimens which have not previously been cut on the lapidaries'* 
wheel. It is, in fact, produc^xl by the action of tlie sulphuric 
acid on the oil whicli has been absorbed by the .stone in cutting, 
and can therefore very obviously be insured, by jircviously 
boiling in oil the specimens whicli arc* to be subjected to the 
blackening jirocess. That this is the loct is jirovcd, if proof 
were necessary, by tlie disengagement of suljiliiirous acid gas, 
which takes jdace during the action of the acid. To insure suc¬ 
cess, therefore, it is evident that eitlier the application of the oil 
must be continued for a sufficient length of time, or that the 
sti ne be cut so thin as to admit of its being penetrated by it before 
the sulphuric acid is ajijilied. You will easily sec, tliat this ab- 
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sorl^nt property of agiites explairih the faet of their being occa¬ 
sionally blad-Lcned by sulphuric Jicid, 'So as to have led chemists 
to imaghj/ that they naturally contained some carbonaceous 
nfettcr ; and it was a knowledge oi‘ this circumstance which 
led me to slibject to long boiling in a solution of potash, 
those s])ecimens in wl^h J suspected vegetable remains to be 
entanglt'd, before applying to them the test of sulphuric acid. 

The I'acL itsell’ is curious in another point of view, as it indi¬ 
cates the porosity of agates, and,!, nearly connef'ted with your 
interesting discoveries rcVpecling tlieir internal structure. In 
examining the s[jecinK‘ns which are to he subjected to this treat¬ 
ment, it is in the first jilace evident, that the future changes 
are not indicate'd by the colours, as the red, or otherwise coloiir- 
e^l lamina*, .sometimes become blm’k, Avhile in others the ojiaciue 
white, or the transparent, are affected. In tiu* few sjiecimens 
which 1 pos.sesse(l at tin* time I wa.s engaged on this subject, J 
had no means of determining in what re.sjiect the change was 
connected with apparent differences in the Internal structure, anil 
I can only now^ suggest it to you as a subject tor examination. 
In most zoned agates, some of the lamina* will be found exempt 
iVom any apjiarent internal slrueture, Avhile iii others the a])- 
pearance of undulating fibres is evident, the fibres themselves 
varying materially in size. If any conjeiture w'ere to he form¬ 
ed (I priori, it would he expecleu tlial the most distiiully fib¬ 
rous lamina* were the most jioroiis; but it is lumcce.ssary to 
offt*r eon lectures on what you may so easily ]mt to the test of 
experiment. 


Having iiu'ntioiietl the Indian practice of colouring agates 
white, it may be remarked, that t^is is also a secret in the hands 
of lapidaries, although apjiarently not generally known to them, 
and but little practi.scd. Heads ol' earuelian are sometimes 
brought from India, ornamented with reticulations of a while 
colour, ])enotrating to a small depth within the st(>ue, and 
equally hard. The black agates of this kind, which are some¬ 
times coloured with complicated or fine lines of white, are often 
very singular, and, without a knowledge of the mode in which 
they arc ])rodLiced, have a vci-y puzzling a])pearancc. 

They arc thus coloured hy applying carbonate of soda, antf 
exposing them to ihc^hcat of a furnace or a muffle. An ojiaque 
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white enamel is thus jwoducetl, wlilcli a])pcars as refractorv lo 
steel as the original stone, and cannot t*asily be (Hstingpished 
from a natural lamina of white, when used, as it ha^*<pm.knies 
been, f’or producing flat specimens for cameos, ify either of 
these modes, indeed, stones for engravers’ work arc easily I'orin- 
ed, but in the method of blackening tlv;^ susceptible lamina by 
sulphuric acid and oil, the eflect is more bVilliant, and the con¬ 
trast of the black and white more decided. 
llAXi'i-, 1S19. 

/ 


Abt. XX .—Account of some importont discoveiics in Magne¬ 
tism, recent!jj made !n/ 1'. li.viLi.ow, lilscj. one of the Pro¬ 
fessors of ?»Ialhematic s in the Jloyal IMililary Academy, 
Woolwich *. 


Tin i ^rreatise on the ^’arialion of the Compass, lately pub¬ 
lished by Mr Haiti, and the magnellcal observations made by 
Captain lloss and Cajitjiln Sabine, in the Arctic Hegions, luoc 
turni'd the attention of men of science to the de\i:ition produced 
by the action of the ship n])on the needle of the conijiass. 'fhat 
eminent mathematician Dr'J’homasYoung, has constructed a i'or- 


mula and ii ttdile from the exjierlments made on board the Isa¬ 
bella, by which an ajiproximate measure of the deviation may be 
obttiined. I/icutenant llobertson of the Isabelht, has also deduced 
general rules for the same jnirposc, and INIr Harlow, in inves¬ 
tigating the subject cxjierimenlally, has been led to several in¬ 
teresting and imjiortant results, which could not have been an¬ 
ticipated from the knowai laws of the distribution of magnetism. 

At the conu1<encement c>f this incjuiry, his intention was to 
avail himself of the favourable ojiportunity furnished by the 
immense masses of iron contained in the Jloyal Arsenal at 
Woolwich, to make some exjierinients, with a view of sub- 


• Through the kindness of one of our correspondents, who has .seen Mr Har¬ 
low’s experiments, and from other sources of information, wc are enabled to pre¬ 
sent our readers with this early notice of them. Mr Barlow’s paper was read at 
Ihe Royal Society on the 20th May 1818, and will probably appear in the next 
part of the Transaction,s of that dislingiiitihod body. —Ed. 
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i^ing to calculation the local cficct of a ship’s guns on tlic 
comWss. He began his observations, on the efiect of balls 
of dnlbrcTii'* tliinensions, and in the course ol‘ these, he 

, v.» ^ ^ ’ 

Ws led tO'-^the following curious exjierinieutal fact, vi/. that 
there is rount^ every globe and mass of iron a great circle in¬ 
clining from north to south, and I'orming with the horizon an 
angle ol’ about 19 degiees, in the plane of which the 

iron has no i;ff‘ect in changing the direction of the needle, that is 
to say, while the centre ol’ the iiec lle is found in the plane ol‘ 
this circle, the comjiass w^ll point north and south, the same as 
If no iron fere p> ■esenl. » 

The dip of the needle being about 7(F 30', he ayijn’ehended 
that the inclination of this circle was equal to the conqilement 
of the dip ; and subseijuent ex])erinients on an excellent hori¬ 
zontal compass and di]>})ing needle, I’urnishcd by Mr Berge, 
have confirmed the accuracy of these surmises. 


This fact being established, his next 
what law was observed in the attraction 


object was to ascertain 
of iron when the coni- 




jiass was remined out of the al)o\e circle of no attraction ; and 
with this Niew, he contrived, by means of an apyiaraius con¬ 
structed for the purjiose, to carry the comjias'. round the ball 
(which was 13 inches in diameter, and solid, weighing 1288 lb.) 
in various circles; aiul by these means succeeded in deducing a 
law of action, which was singularb' uniform, the conqmted and 
observed ivsiilts scarcely I'ver deviating from each other, by a 
quantity greater than the daily variation, viz, from 10 to 520, or 
.it most 30 minutes. 


The nature of the above laws will be best conccivoil by the 
following artificial consideration, ('all the circle of no .attrac¬ 
tion above described, the nia^netie equator of a sphere tirenm- 
scrihmp; the ball, and it^, two poles, thi' polo.s of that’spherc. (’on- 
ceive now’Circles of latitude and longitude to be drawn, the first 
meridian of the latter passing tlirough the east and wa'st jioints of 
the horizon, and the magnetic equator. Then the law’ in (juestion 
is this. That the tangent ol’ the deviation of the needle from* 
the north or south, is jirojiortional to the rectangle of the sine of 
the double latitude and cosine of the longitude; so that, know¬ 
ing the deviation in one instance only, it may be computed’for * 
any other whatever. 
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It is obvious, that although these laws have been jx>inted 0*4 
with reference to the circles supposed to be drawn on the ironJoaU, 
or circumscribed sphere, they actually a])pcrtain to fi\e needle it¬ 
self; for when the compass is silualcd in any particuMV latitu/li 
and longitude with respect to the circles of the ball, the centre of 
the latter is similarly situated \\ itli rel’erence to a sphere conceived 
to circumscribe the conijiass, having its cc^iloc coinciding with the 
centre of the neetlle ; and hence the rules become immediately ap¬ 
plicable to the determination oi‘ the local effect of'a ship's guns, 
viz. find by e.\])eiiment or otherwise*, ;he centre of attraction of 
all the shijfs iron ; then in anv })m’t ol‘ the worlc^llvhere the 
dip is known, and at any direction of the ship’s head, find the 
latitude and longitude of the centre of attraction with reference 
to a sphere circumscribing the compass, as sujcposed above; 
and the effc'ct of the attraction may then be com])uted by means 
of the above, rules, the deviation in anv one insUmce havino- 
been previously determined. The only thing that can be con- 
hidered as doubtful in the above rule is this : Does the circ-le of 
no attraction c'vcr^ ichcrc incline to the* horizon at an angle 
ecjual to the coinjdement, of the dip ? Mr Harlow has little 
doubt that it does, but, to be assured of the fact, he conceives 
that e\]>cTiments must be rej)ealcd in ditrerent jiarts of the 
Avorld. 


Having ascertained the law of diniation as it regarded j)osi- 
tion, and which he found to hold in the most invgular masst's 
of iron, Mr liarlow next proceeded to ascertain the law as it re¬ 
gards distance, and he found by llie mf)st unexceptionable re¬ 
sults, that, all things else being tlie same, ihc tangents of the 
angles of til v'tui'ion on rec/^frocdif.y prapnrt'noujJ lo the rtihrs of 
the distances. 

And again*’that, ea'tens paribus^ the tivngents of dev) atimi arc 
dirertlij proportional to the cubes of the diameters hf the iron 
halls or shells, b/j -ichich the deviation is produced. 

By combining these laws with those given above, Mr Bar- 
ktv,- ins found, that the whole maybe expressed by the formula. 
Sin . cos /D^ 


tan A =: 


A. d 


vhere A is the angle oi' deviation, ^ 


the latitude, I the longitude, D the diameter of the ball or 

shell, d the distance of the eentre* of attraction from the pivot 

1 
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the compass, and A a constant co-efficient to be determined 
bjN^periment. 

Tms formula obtjuns while the directive power of the needle 
consiaiift. When the dip, and tonsccpiently the directive 
jK)wer, changes, it becomes 


T 


1 )^ 


^Sin 2a . cosZ 


) 


cos 3 d 
COSTS'’ 


where d is tlie dip, A tlie place where the co-efficient was deter¬ 
mined, and d' the dip at the jdace o<’ observation. 

The I) in the above e:^})ressioif is to be understood to denote 
the external diameter of ti. j ball or shell, and is ecjually appli¬ 
cable to either, the attraction being wholly independent of* tlie 
mass; the power of attraclion being the same in the thinnest shell 
and the most solid ball. Mr Barlow indeed lias found, that a tin 
spherical case ten inches in diameter, and whose weight does 
not exceed twenty-three ounces, has an eipial jxiwer of attrac¬ 
tion with a solid iron ball of the same dimensions, weighing 

128 lb. 

'rhis very curious and important fact, the discovery of' iihich 
belongs exclusivelv to Mr Barlow, is another striking instance of 
the analogy between the elcctrie and magnefa forces; ami the 
following deduetions from the preceding laws, bring the analogy 
home again, nearly as strong, to the ease of imiversd attraction. 

Since the tairn’ents of de\’iation are as the cubes of the dia- 


met(>rs of the attracting bodies, while the force of attraction is 
as the surface or s(juares of the diameters; it follows, that (hr 
squares the tangents of deviation arc direetlp proportional to 
the cubes of the forces. 

Tlie same inference ma\ be drawn from ihc law of the dis¬ 
tance's, if we assume the flute to*vary inverse!; as the stpiares 
of the distances. Tor the tangents being in\ersei|y' as the cubes 
of the di.stances, anil the forces inversely as the squares of the 
same, we shall have, tis abo\e, the stpiares of the tangents di¬ 
rectly as the cubes of the forces. 

By a due e.stimation of all the above deductions, ]\[r Barlow 
has been able to project an ('xjierimi’iit of the most .simjde kind, 
whereby the amount of the influence of the guns of a vessel 
on her compass may he determined :it any time, independent# 
of any calculation, and in any j)art of the vi rld. This plan 
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lias been submitted to tlie Adminilty, and we tope tliat it wij^ 
be soon ordered to be ])ut In practice, at least in some oiw in¬ 
stance, as a test of its accuracy. I'bo whole expence of tfeo ap¬ 
paratus will not amount to twenty sbillings. S ' ** 


Art. XXI .—Account of the Revolving Steam Engine, in¬ 
vented hy Mr Sami'ei. Mokey*. 

The h\^h degree of linjiortanc^'ltbich is now attached in 
evei-y j)art of Europe to the perfection of the new system of 
navigation by means of steam, gives a great value to any im¬ 
provement upon the steam-engine, by wliich it may be rendej- 
ed more a])}>llcab]e to this usel'ul art. Tlic extensive employ¬ 
ment of the steam-boat in navigating the rivers and lakes of the 
United States, lias directed the ingenuity ol‘ American en¬ 
gineers, and the enterprize i)f‘ American capitalists, to the im¬ 
provement of every part of the machinery bv which the pro¬ 
gress of the vessel i-an be accelerated, and tht‘ security of the 
j)assengers insiired; and w'(*do not think that we are dero¬ 
gating in the least from tlie well known mechanical genius ol' 
our own countrynjcn, w'hen we say, that the steam-boat, though 
decidedly a British invention, ernes its general introduction, and 
manv cl'its best imjirovements, to the Americans. 

Ill presenting our readers vilh a briel’ description of Mr 
Morey’s revolving steam-engine, we do not mean to recommend 
it as holding out any very great ])rospects e)f advantage, be¬ 
cause it has not vet been compared with those of the common 
form; but as it has been actyally constructed, and as it not on¬ 
ly displays much ingenuity, hut exhibits the engine in a new 
form, we are persuaded that our engineers will be gratified with an 
account of it, and may derive some hints, wdiich may be useful 
in their attempts to gl\e it a still liigher degree of jierfection. 

This engine, as a])]jlicd in a double form to the steam-boat, 
is represented in Plate VII. Fig. 3., w-hcrc A B (1 is a section 


^ The following jiapcr is drawn up from a very full arcount of this engine 
• given in Silliman’s American Journal of Science, No. 3. p. 157, by Mr John 1.. 
Sullivan.—E d. 
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"X of the steani“boat, aa a the steam Iwiiers, b b the tar vessels, to 
afterwards described, c the valve box, d d the two cylinders 
^ seen in ^lifferent aspects, e the piston rod, / the pitman, h the 
i centre piece, ii the shaft, kk the valves, /Z the steam pipes, 
m m the escape pipes, n n the condensers, 11 the water wheel, v v 
the face of the valves (in the small separate figures), and ;r the 
tar fire. The frr,*iie which holds the cylinders, d d, is, by its 
opposite sides, liung so as to revolve. The centre piece A, re¬ 
sembling a crank, is fixed to the e:id of the shaft or axis /, pro¬ 
jecting over the cylindar, and from this centre piece the bar or 
pitman J' communicates ^ itli the cross piece of the piston rod. 
Tw<) circular pieces or valves A', one of brass and the other of 
iron, are placed tm the same axis ?, but on the outside of the 
frante, one ol‘ tliem being fixed to the axis, and the other ac¬ 
companying the frame and cylinder in their revolution. From 
this last valve proceed the jnpes I A, which conduct the steam to 
each end of the cylinder. The valve has a smtxith face, which 
is kept close by sjjrings to the face of the other valve, which i* 
fixed to the shaft. Steam pipes /3 /3 convey the steam from the 
boilers through the outer valve into the moving valve, and from 
tlie opposite side of tlu* outer valve proceed.:? the eduction pipes 
0 0 , which lead to the condensers n p. 

Tlu*se c(/ndensers are u}night vessels (two of which belong to 
eacli cvlindei), connected at toj> by a sliding valve-box, by 
vhlch the stivnn is made to enter them alternately. They have 
two valves at the bottom, which are kcyit closed by weights. 
A stream of water is injected into the condensers, wdiich e.scapes 
bv the bottom valves by which also the air is blown out at 
every stroke, in which manner the engine is at first cleared of 
air. 

In order to give a ivversed motion to the eftgine, two cocks 
and crosk pipes arc employed, for the purpose of changing the 
jiassage of the steam to the opjxisite sides of the valves. 

When the engine is thus constructed, the steam admitted be¬ 
low the jiiston by the lower pijie I forces up the piston rod e, , 
and the cross piece at its upper extremity. This cross piece 
carrying along witli it the bar ^ acts ujxin the crank A, which 
tinis gives a rotatory motion to the shaft i i, and of course to thte 

VOL. I. NO. 2. OCTOBER 181 f). 
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t ylinders aud frames. This shaft, by means of a 
the axis u of the water-whec'l 11. 

In order to save fuel, the engine has theCra^ Fire* to 

it in the following manner : “ The boilers being cylindrical, with" 
an inside flue for fuel, two or three are placed close to'gethcr, and 
set in the following manner; first cross bar^ of iron are laid on 
the limbers; a platform of sheet iron is laid on these bars, coated 
over with clay, niortiir, or cemented, to keep out the air. Uj)- 
on the sheet iron, and over the bars below, are placed cast iron 
blocks, in sliape to fit the curve of tlje boiler, so as to raise it 

• The Gas Fire or Water Burner is the name given to a new method of pro¬ 
ducing light and heat, invented by Mr Morey, by which he conceives that all car¬ 
bonaceous fluids may be conveniently burnt, and derive great force from their com¬ 
bination with the oxygen and hydrogen of water or steam, at the moment of igni- 
tion. In the first form of this experiment, a tight cylindrical vessel containing 
rosin was connected with a small boiler by a pipe, which entered near the bottom 
and extended nearly its length, having small apertures o\ cr w hich were two in¬ 
verted gutters, inclining or sloping upwards over each other ; the upper one, 
which was longer than the other, being intended to detain the steam in the rosin 
in its way to the surface. When the rosin was heated, carburetted hydiogcn gas 
issued from the outlet or pipe inserted near the top of the vessel, and, being igni¬ 
ted, afTorded a small blaze about as large as that of a candle; but when the steam 
was allowed to flow, this blaze instantly shot out many hundred times its former 
hulk, to the distance of two or three feet. Tar succeeds better thari-rosin, and 
has therefore been used in the steam-boilers. See American Journal of Srienccy 

vol. i. p. 91, 165, 401. 

M. Gay I.us&ac, in a note in the Annales de Chimte et de I’hysique, tom. x. 
p. 124, has examined the theory of this process, and is of opinion that no advan¬ 
tage can be gained from it. lie maintains, that the tar cannot decompose the 
water at the temperature employed ; and that even if it did, it would not give out 
more heat or light than by the ordinary process of combustion. This distinguish¬ 
ed chemist explains the production of tlif augmented flame in the following man¬ 
ner ! “ At the temperature to which the tar is exposed when alone, the elastic 
force of the inflammifole vapour which it produces is not powerful enough to over¬ 
come the weight of the atmospiu-rc, and to disengage itself copiously. Ilencc 
arises the smallness of the flame vvliicli it produces alone. But when the steam is 
brought against the burning tar, it draws along with it the inflammable vapour 
which could not disengage itself spontaneously, and therefore the flame is ronside- 
, rably augmented. Essence of turpentine, for example, which boils at 160“ cent, 
will not disengage inflammable vapour at the temperature of 100“ cent, and there¬ 
fore will not inflame ; but if a current of steam, or even of azut alone, is directed 
against^it, a very considerable flame will he obtained. It is from the same cause 
that water, healed to 100“ of the centgiadc rcale, in a vessel almost entirely shut, 
sleam, but us soon as wc blow upon its surface, the steam 

produced. 
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'.three or four inches above the platform. The sheet iron is con- 
tiVicd up the outsides of the outer boiler, so as to enclose 
tlie"i: and at one end, Ixjtween the boilers, thciv are small 
urates for coal or other fuel. 

The tar vessel or vessels are lodged in the space between and 
upon the boilers, and a sniaH fire may be made under them if 
necessary. A pipe leads steam in at one end, two pipes at the 
other; one near the bolloni, one near the U»p, lead out the 
tar and steam. Tliesc ])ipes pime below; the steam and tar 
thus mingh'd, in suitable proportions, flow to the plain fire or 
the flues ol’ the boilers, j\s well as to the coal fire below, where 
the gas and tar are igniteil. The fireman judges of the propor¬ 
tion of caeii liy the ellect ; the object being to produce a nearly 
white flame, without appearance* ol' tar. Thus flame is applied 
to the greatest })ossible surface, and the apparatus adds very 
fiiltlc to the (ost of the engine.'” 

Mr jNtorey has also made other two imjirovemcnls upon the 
boiler. Tlje fii’st of these consists in lining or covering the flu?- 
within M'ith sheet iioii or copper, pcrj'ornicd icHh .svinll holc.s^ 
reaching down its sides nearly to the bottom, lly this contri¬ 
vance, the water is made to circulate rapidly between the flue 
and the lining n|> to the to]) of the* flue, and tlius ]wolects it 
i'roin being run drv tw healed red hot v.lien the water gets hy 
aeeideut ItH) low. In conseipieiue of tliis circulation, the lining 
t:auses the .iteani to I’orm much faster. Tlie other improve¬ 
ment consists in an interior boiler or vessel occupying tlie back 
part of the flue, and communicating downwards with the water 
and upwards. 

Two engines of Mr Morev’s.construction Iiave already been 
erected ; one of them at a glass manufiictory in the nciglibour- 
hood of New \"ork, and the fither for a steavn-boat intended 
])riiicipfil]y l(>r towing vessels np the river to Hartford. The 
first of these engines has a cylinder only nhic hulies in sliameter, 
and the pi.slon a stroke of only one foot ; and, with steam at 
50 lb. in the scpiarc inch, its power will be ccptal to that of ten • 
liorses. Tlie Hartford steam-boat is 77 IVet long, 21 feet 
wide, and measures 1J3G tons. The engine Avith its boiler oc¬ 
cupies a spare of Ifi feet by 12, or one-eighth ])art only of life 
boat; the cvlinders being hung on the timbers ol' the dock over 
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the boilers. Each of the two cylinders has a diameter of \1 y 
inches, and a stroke of 18 inches, and revolves 50 times in^ 
minute. The area of the piston being about 227 inches, ky^ll, 
when worked with steam of 50 lb. have the power of 100 norses. 

Mr Sullivan gives the following enumeration of the pro¬ 
perties of this new engine : “It works with or without a con¬ 
denser;—^it has a rotatory movement;—it'swquircs no ponde¬ 
rous balance-wheel;—^it is adapted to high steam;—^it is at¬ 
tended by no inconvenience IVom the rapidity of its stroke or 
movement;—it has no inert mass of machinery to move recipro¬ 
cally ;—it is more powerful, projK)rtionully, from its using steam 
as strong as that in the boiler;—it is of a simple .and durable 
construction, and, by a combination of two similar machines at¬ 
tached to the same common intermediate axis, o})erating so as 
to ^ve nearly an equal power at every moment ol‘ its operation, 
seems to combine every thing desirable in an engine for tlie 
purjK)ses of navigation.” 


A iiT. XXII.— Gcof^nostical Description (^‘ the Nci^hhourliood 
of Edinburgh. By Professor Jamksox. 

Part I. 

JLLiDINBURGH is built on a central and high ridge, about 
a mile in length, which extends from north-east to south-west; 
and on two low and rising grounds, having nearly the same ge¬ 
neral direction and length. On the central and high ridge arc 
situated the Castle, with the lofty and picturesque buildings of 
the Old City; while the northern rising ground is nearly covered 
with the splendid streets and stjuares of the New' Town, and 
the southern prirtcipally witli the ancient suburbs of the city, and 
numerous streets of modern date. The northern rising ground 
rises rapidly to its highest elevation in tlie centre of the New 
Town, and again declines first gently, and then rapidly, towards 
.the south, into the vall^ of the North Loeb. Towards the west it 
is continuous with the neighlwuring flat country, and on the east 
it is lx)unded by the Calton Hill. The central ridge, for a con- 
sificrable part of its length, is very steep, botli to the nortli and 
to the south, and is terminated on the west by the Castle-rock, 
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but declines gradually towards the east, and is lost in the flat at 
Holy rood Palace. The southern rising ground has a steep ascent 
from the north, or from the line of the Cowgate,—^attains its 
greatest height in the line of Heriot’s Hospitid,—and declines 
gently toiV^ards the south when it reaches a lower level at the 
Powburn. To the west it is continuous with the adjacent flat 
country, and it declines gradually to the east, where it is bound¬ 
ed by St Leonard’s Hill, Salisbury Crags, and Arthur Seat. The 
Vierc Edinburgh from. Loa/tmd, in Plate VI. Fig. 2. gives a 
good general idea of flic form and arrangement of the hills that 
bound the north and south rising grounds to the east; and the flat 
between the Calton Hill and Salisbury Crags is the plain which 
bounds the c entral ridge on the east. The sections in Plate 
VIII. Fig. 3. drawn for me by Mr Adie, represent the general 
form, and also the elevations, of the central ridge and rising 
grounds on which the city is built. 

Having now described the form of the ground on which the 
city is built, we shall next give an account of its inincralo^cal 
structure, beginning with the north rising ground, or that on 
which the New Town is situated. 

GcogTiostieal Dcscnptimi of the Rising Ground on which the 

New Town is situated. 

This hill is composed of rocks that belong to the coal forma¬ 
tion, and of various alluvial substances. 

These rocks are disposed in strata and beds in which the ge¬ 
neral dip is to the north, the direction east and west, and the 
angle of the dip from 20° to 30°. But, as we approach the west^ 
ern extremity of the ground, the dip is U) the W. of N,, and on 
tile eastern extremity to the E. of N. ThA*e are, however, 
many exceptions to this general arrangement; for^ in some places, 
in digging foundations for houses, the strata ii> spaces of a fe# 
hundred feet were observed dipping in all diredde^^.ftpsA a 
centi’c, thus aflbrding examples of saddle-shaped 
Other varieties of stratification will be mentioned whim 
ing the rocks in which they most frequently occur. The 
vary in thickness from a few inches to several yards; andrih 
same stratum there are often great difterences in the BtructuTQ^^ 
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.ukI c‘()in])actuoss nt‘ tlie rock. V eins of* dlflereiit descrif)tions 
traverse these strata, and oceasioiiaJiy exhibit interesting geo- 
gnostical plienoincna. 

Tile alluvial beds exhibit great variety in position and striie- 
tmv, but these will form tlie subject of a separate communi¬ 
cation. 

I'lie rocks of uhk h the rising ground is eompo&cil, are the fol¬ 
lowing : Sandstone, hituminony, shale, slnle-clnp, clay-ironstone, 
coal, Ibnestonc, and ^rei nstoue. these the sandstone is the most 
abundant, and the coal and limestone the least fre(]ucnt. The 
sandstone, liitinninous shale, slate-clay, clav-ironstone, coal, and 
limestone, frecjiicntly pass into each other, thus jnoving that 
they are jiroductions of the same era, and have been formed in 
the same manner. The greenstone occasionallv exhibits inter¬ 
mixtures with the other rocks, but these are not so distinctly 
marked as in the sandstone or shale. 

L Sa7idstone ,—This rock is almost entirely composed t>f gra¬ 
nular concretions of grey and white coloured transparent or trans¬ 
lucent (juartz, which are intermixed with scales of white-coloured 
mica, and grams of earthy-looking felspar. Sometimes tliere is a 
very inconsidi'i able clayey or calcareous basis or ground in which 
these grains are imbedded, Init more freijuently no basis is observ¬ 
able. Tliese latter varieties, in hand sjieciniens, are often so crys¬ 
talline, that they cannot be distinguished from the ijuartz-rock 
of older formations. Indeed, the resemblance ol' sand.stone to 
quartz-rock is so great, that it would be an improvement in geo- 
gnostical nomenclature to substitute the name Quartz-rock for 
Sandstone. 

It is distinctly stratified ; the scams of the strata sometimes 
extend through considerable masses of the rock; in other instaii- 
ce.s they are of comparatively small extent, and not um'iequcntly 
one set of seams is included in others. In short, we observe in 
sandstone the same series of phenomena as occur in all roebs, 
froiil^tthc most highly crystalli.sed granite ti) the most perfect 
sandstone.or clay-slate, thus rendering it probable tliat every 
rock is more or less distinctly stratified. Sometimes thick and 
short beds of sandstone are surrounded by thin horizontal strata 
of the same rock, or as in Fig. 2. Flatc VTII. hofi/ontal strata u. 
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which are continued to tZ, meet the thick bed h on one face, 
but on the other it is met with by nearly perpendicular strata c. 

Veins of sandstone sonietimi’s shoot from the upper and un¬ 
der sides of strata into the adjacent rocks. These veins in 
general ajre very small, not much exceeding Indf an inch in 
thickness. This is a phenomenon of the .same nature with that 
observed at the junction of granite witlii gneiss, mica^slate, &c. 
Veins of sandstone, from a foot to two feet wide, traverse the 
strata of sandstone. In Fig. I. Plate VIIT. are rejiresenta- 
tions of veins of sarulstone travci’sing sandstone, a a is slate- 
clay; hh^ strata of samlstonc; c c, veins of sandstone travers¬ 
ing sandstone ; and e, a horizontal mass of sandstone surround¬ 
ed by inclined strata of sandstone. 

The |X)silion of the strata and veins of sandstone in Pig. 1. 
Plate Vlll., can only be ex])lained on the supposition of this 
rock being a c hemical doposite, and that, therefore', the whole 
of tlie.se ap}K'aranccs are the result of one pi’ocess of crystalliza¬ 
tion. Coaly matter is sometimes intc^rniixed with the sand¬ 
stone ; it also occasionallv c'ontains imbc’dded, disseininatect, and 
venigenou.s clay iron-ore, iron jiyrites, and calcareous spar, and 
sometimes those Imbedded irec'-like bodies, which many mincra- 
logi.sts consider as petrified or I’ossillsed \egt‘tables. 

2. liilum'iuous Shale, Slate-Clai/, and Drimhig-Slate. —Of 
these three kinds of slate, the most freejuent are the two 
first mentioned. The drawing-slate is not pure, and occurs 
principally in the greenstone quarry at llelfs jMilK. 

3. Clay Iron-Ort. —This valuahle ore of iron oecurs in thin 
beds, in bituminous sbale and slate-clay, on both rides of the 
Water of lA'idi, from Pell’s IMills to Stockbridge, and has also 
beennotiecd in nearly all the (piarrics w liicli have been opened on 
both the acclivities and the summit of the rising^round from Pell’s 
Milks the base of the Calton Hill. The beds are either con¬ 
tinuous, or arc naturally divideil into glohular or quadrangidar 
distinct ctmcretioiis ; and balls or concretions tif tlie same iron- 
ore occur disseminated not only in the bituminous shale and 
slate-clay, but occa.sionally also in sandstone. This iron-ore 
doe^ot appear isolated in the slate, as some have maintained , 
on the contrary, there are distinct transitions from the pwre 
slate-clay through aU the intermedi.ile siiades to the perfect clay 
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iron-ore; an arrangement which proves that these minerals are 
of simultaneous formation *. 

4. Coal. —The^ coal which is black coal, occurs in beds 
seldom more than a few inches in thickness, and is generally 
contained in the bituminous shale or slate-clay, rafely in the 
sandstone. By the gradually increasing mixture of clayey mat¬ 
ter, it passes into bituminous shale. The accompanying bitu¬ 
minous shale and slate-clay contain impressions of ferns, a fact 
which hjis been adduced in support of the opinion which main¬ 
tains the vegetable origin of blat'k coal. We are inclined to 
call in question the su})posed vegetable origin ol‘ this kind of 
toal, and are rather disposed to consider it as an original che¬ 
mical formation, and that the* occurrence of vegetable im})res- 
sions in the adjacent rocks no more prove its vegetable origin, 
than the existence of fossil quadrujx'ds in the gypsum of J*aris 
prove that rock to have been formed from the debris j)f ani¬ 
mals of the class mammalia -f*. 

5. Limestone .—This rock, which is of a grev colour, with 
a s])lint,cry or uneven and dull fracture surlace, occurs in thin 
beds, along with sandstone, bituminous shale and slate-clay. 

6. Greenstone. (IVhinstonc .)—This rock has been quarried 
at BelPs Mills, St Bernard’s Well, in Broughton, at the (his- 
tom-Ilouse, in Albany Street; and in Leith-Walk op})osite An¬ 
tigua Street. At Bell’s Mills the greenstone is in the foj in of' 
a bed from 10 to 20 feet thick, which runs fr ( ni north-east to 
south-w’c.st, anti dips to the west under an angle of 25". It 
rests on bituminous shale and sandstone, and is covered by bitu¬ 
minous shale. It contains a large imbedded mass of coarse 
drawing-slate, W'liich includes a singular cotcmjKwaneous mass 
of grcen.stone. From the manner in which the r<x:ks were cut 
at one time by tfie operations of the miners, I w'as at first led to 
believe, that there were two distinct beds of greenstons*, sepa^ 
rated from each other by the drawring-slale; but a careful study 
of the positions and connections of the different masse.s after¬ 
wards convinced me that the two apparent beds were portions of' 

___ 

* Dr Hutton maintains, that this ironstone has not been formed .same 
nfdnnei*as the surrounding slate and sandstone. 

■f* \^ulc fVerntrian, Memoirs, vol. ii. p. 1. 
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the same thick bed, only separated by the cotemporaneous in¬ 
cluded bed of drawing-slate. 

The greensldne near to St Bernard’s Well, on the Water of 
Leith, is disposed in veins that traverse the strata of the coal¬ 
field. Thef’e are two veins, an upper and l(jw*er, from three to 
four 1‘eet wide; the lower vein, or that irnniediately beside tlie 
well, is beautifully amygdaloidal, owing to imbedded portions 
of calcareous-spar. 

The greenstone at the Custo)*, House is ])art of a greau vein 
w'hich has been traced ni a nearly easterly direction, cro.ssing the 
coal-field from the neighbourhood of the CusUau House, until 
it disappears under the st)il near the sea shore. It varies in 
breadth from 60 or 70 feet t(j 40 feet, is nearly perjjendicular, and 
its known length about two miles. The greenstone tjuarries 
in its line of direction are Broughton, Leith Walk, nearly o))po- 
site Gayfipld Place, new road across the north f()ot of Uic (’alton 
Hill, old (juarry also in the north foot of the Caltoii Hill, in 
Marshall’s Entr^', and east side of the Restalrig road. « 

In the greenstone at the (’ustoin House, briinche.s or veins of 
greenstone were observed shooting from the sides of the great vein 
into the bounding sandstone and slate-i lay, and these cither inter¬ 
sected the strata or were parallel ivith them ; in the latter case 
having the aji])earance of beds. Portions of the sandstone and 
slate-clay were imbedded in tin greenstone, and frecpiea'i’y at llie 
line of junction of the rocks, there were mutual intermixtures. 
The greenstone contained disseminated iron-pyiites and calca- 
reous-spai‘, and also the same jr.inerals in tin* form of' v('ins. In 
some parts of the vein the mass was entirely com])osctl of grey- 
coloured compact fekspar, and,these masses irregularly distri¬ 
buted in the greenstone, gave it a eonglt)incrated eharacter. 
Although some of the quarries in other jiarts of the vein arc be¬ 
yond ijJe limit of the present rising ground, it may not be unin¬ 
teresting to give a short account of them. 

The greenstone quarries at Broughton and Leith Walk are 
now covered up. 

The greenstone in the quarry in Marshall’s Entry, now filled 
with l^ater, exhibited the same phenomena as in that at the Cus¬ 
tom House. The greenstone in some jiarts is compact JindT dart:- 
coloured,*' forming tlie basaltic greenstone of mineralogists; in 
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tjtliers, was traversed hy cotemptjraneous veins of flesh-red coin- 
pact felspar, or it contained the same mineral in imhedtled 
masses, varying from an inch to ujiwards of a f^ot in diameter. 
These veins and imbedded masses were sometimes unmixed with 
tlie greenstone at the line of jiinctioi); in other injitances there 
were mterraixtures and transitions of the one into the other, 
and not unoften In’anclics or veins appeared shooting from the 
imbedded masses and A'eins into the surrounding greenstone, 
and from llu* greenstone into the imbedded masses. . Tliese 
facts prove the cotemporaneous formation of the felsjiar and 
greenstone, because any two rocks whicli are intermixed at tlieir 
line of junction, and mutually penetrate each other in the form 
of veins, must have crystallised at tiie same time. 

The greenstone in the quarry just opened on the north foot 
of the hill, has the same general characters with that in Marshall's 
Entry, anti at tlu^ Custom House. In some places it is traversed 
by veins of greenstone, varying from a few inches to three I'eet in 
breadth. Some of these extend only a few feet, and thcii‘ 
depth is not greater than their length ; others extend i’or se¬ 
veral fathoms, when they at length terminate, and these 
wedge out or terminate below, a lew feet from the surface.: 
Iron-])yrites is alnindantly distributed through the green¬ 
stone, and sometimes also calcare()us-s})ar. 'J’liese two niiiu rals 
also occur in the sandstone strata, whieli arc traversed by the 
vein or dike of m-eenstone. The fact of the oreeiistone and 
sandstone, containing the same imbeddetl minerals, would seem 
to intimate that they are of simultaneous formation. 

The greenstone of’ tiie great vein, as it appears in tJie quar¬ 
ry (now filled u])) beyond tlie llestalrig road, offered .several 
fine examples of lateral veins shooting into the adjacent sand¬ 
stone, and soi.ie of these were parallel with the strata, forming 
beds three feet thick, 'i^lie sandstone, where in co;itact with 
the greenstone, was liighly crystallised, and in liand specimens 
nearly resembled the quartz-rock of primitive districts. 

The greenstone ol‘Albany Street is in the form of a vein, from 
two to three or four feet tliick, and which cuts ac^ross strata of the 
coal-field. For several yards it is bounded by bituminous shale, 
*Vhidi has the usual cliaracters of that mineral, both where il 
is in coulacl with the gieeiisLoue and a( a distance frpm il. 
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Meialllfcroiui MhicraLi. 

Motalliferous minerals, Avith tlie cxi eplion ol’ the clay-lronstoiu; 
already described, occurs rarely, and but in small (juantity, in 
. lliis rising- ground, 'J’he most frequent of the ores, are galena or 
leatbglancc, u’on-pyrites, ami blende. Tlicse occur either disse¬ 
minated or in small veins, along VAith calcareous-sjxir ami lieavy 
spar in sandstone, lied cobalt ore, in very small {piantity, was 
found t\\enty or thirty years ago in a (juariy in tlie grounds 
now occupied by tlie east end ol*Albany Street. 

GL*>i(’ral JicHult. 


From the preceding short description jt appears, 1st, That the 
i-ising ground on which the New Town is built is almost entirely 
composetl of granular (|uait/, in the form of sandstone, and that 
this (jiiartz or .s.indstone is not an aggregation ol' broken pieces of 
(juartz or of saml, but is a rock which has been formed by a 
])rocess of crystallization. f2d, That there are various rocks 
subordinate to the sandstone, all oi' \fhich appear to have bi^-n 
formed by a process of crystallization. 9d, That a\ itb the exceji- 
tion of common clay iron-ore, tliis ridge contains but Acrv in¬ 
considerable j)ortions ol' metallifei-ons min^ mis. 4th, That all 
the roeks belong to the coal formation. 


Gcogiiostkcl DiNcription of the Calloi:. Hill. 

1 . 

As tlie Calton Hill forms the eastern extremity of the rksiiig 
ground on wliicli the Ncav Town is built, it will l)e pi-oyAer here 
to give a short deserijitioii (jf its general tlwm, miiieralogical 
structure and composition. , 

'J'hc Calton Hill rises to the licight of I’cet above thi' 
level of the vSea. It is mural, rugged and cray^gy on the south 
and tljjjilwcst; very steep, but less rugged and with fewer clilfs 
on tl)e north west and north ; while on the north east and east 
there ai'e neither clilfs nor j)recl})ices, but a gradual slope. 


o 


This beautiful bill may be viewed as a vast mass of nxik of the 
nature of felspar, Avliich yirtjbably rests upon sandstone of the coal 
format ion, and Is partly covered Avith strata of the same dtfscriptioft. 
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It is often disposed in globular distinct concretions, but less fre¬ 
quently in diose of a tabular or columnar form; it is seldom 
stratified, and where stratification occurs, the strata frequently 
dip to the east under an angle of 15to 20*’. 

The felspar sometimes assumes the form of cUtiTcst&iic or of“ 
clapstone, and occasionally it simply fine granular, or is more or 
less iron-shot. In tliese different conditions, it is either simple, or 
includes different minerals, and in various forms. The clink¬ 
stone, clay stone, fine granular /'elspar, sometimes contain grains 
and crystals ol' felspar, thus forming dtnkstmie-porphyrjj, claij- 
stone-porphyry, imd felspar-q)orphyr'^ ; the iron-shot varit'ties 
are cither porphyritic, forming trap-porphyiy of some ininera- 
logisls, or they contain amygdaloidal p)rtions of calcareous-spar, 
green earth, &t- when they are named amygdaloid*. 

The felspar frequently assumes a conglomerated character, 
forming a kind of trap-tuff. This trap-tuff lias sometimes a 
basis of felspar, in which are set variously shaped masses, from 
the size of a pea to several inches in diameter of compact felspar, 
claystone, porphyry, &c. or these masses arc joined together 
without any basis or ground. It is cither com})act, or is dis¬ 
tinctly slaty. Put the felspar forms, besides porphyry, amygda¬ 
loid, and traj)-tuff, frecjuently greennkme., wht'Ji combined with 
hornblende. The greenstone is generally jTorjdiyritic, or in 
the state of green porphyry. In different parts of the hill, 
tliere are layers of a fdntc-clay., which may also be considered as 
fels})ar in an earthy soiled condition. 

These various modifications and combi nations of felspar, with 
other minerals known under the names of porphyry, amygda¬ 
loid, trap-tuff, and greenstone, arc not arranged every where, 
or even generally, in separate and distinct strata; on the con¬ 
trary, they arc*' included in each other, in masses of various 
forms and magnitudes, and the one frequently passes f;v insen¬ 
sible gradations into the other. Sometimes balls, or angular jior- 
tions of porphyry and amygdaloid, are imbedded in a loosely 
aggregated porphyry or trap-tuff‘, forming a rock having a 
strikingly conglomerated character, and illustrating, in an into- 


*- * fn tlte amygdaloidal masses of calcareous-spar, angular or roundish portions 
i)i glfincc-coal are sometimes met with. 
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teresting manner, the chemical formation of conglomerated 
rocks. 

In various parts of the hill, which have lx;en quarried at dif¬ 
ferent times, masses of grey sandstmie occur imbedded in the 
rock. Theae vary in magnitude from a few inches to several 
yards in length, breadth, and thickness. They differ also in 
form, being either sharp angular, blunt angular, tabular, or 
disposed in beautiful arches. When digging the foundation t)f 
the Waterloo Hotel, a fine sectioi^ was cut in the greenstone-rock, 
in which were seen highly inclined beds of slate-clay, supporting 
several arched strata of sandstone, and inclined straight strata of 
sl.'ite and greenstone, and the whole included in the mass of 
greenstone. 

The imbedded sandstone is sometimes intermixed with the 
greenstone or porphyry at their line of junction, or the whole 
mass of the sandstone is coloured green, owing to the diffusion 
of the matter of the greenstone. In many of the quarries formerly 
()}x.‘n, and in others still exposed on the hill, some varieties tf 
greenstone arc quartzosc, owing to disseminated quartzy par¬ 
ticles; and, on the other hand, some sandstones are so highly 
impregnated with greenstone, as to appear imermediate between 
sandstone and greenstone. These appearances are in favour of 
the doctrine of die simultaneous formation of the greenstone 
and sandstone rocks. 

Some observers may be of ojnnion, that thest' masses of sand¬ 
stone have been broken from previously existing strata, and af¬ 
terwards included in the greenstone and other felspar rocks of 
which the hill is composed. The general diffusion of the matter 
of tlie greenstone through the sandstone, of the quartzosc mat¬ 
ter through the greenstone, and the natural arches of sandstone 
associated with slate-clay, and inclosed in the grefttstone, appear 
to us to^vour the opinion of the simultaneous crystallization of 
the two rocks. 

3. 

Veins of ^^arious descriptions intersect the rock in many direc¬ 
tions. These arc of greenstone^ caicarccms-spar, limestone^ agate, 
red jasper, and iron-jnj rites. The greenstone veins v.ary from a 
few inches to three or four feet in width, and sometime!! termi-s* 
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nate above and below in the mass of the greenstone-rock in 
which they are inclosed. The sides and walls of the veins have 
the same characters as the surfjujes of tabular distinct concre¬ 
tions, and as these concretions arc of coteniporancous formation 
with the greenstone in which they ai’C contained, the veins nuay 
be considered as having been Ibrmed in the same manner, and 
at the same time, with the rode in which tliey are contained. 
The calcareovs-spnr veins vary in breadth from half an inch to 
five or six inches. Tliey frequently contain, besides the spar, 
also cclcstincy calcedony and agate, and these are either arranged 
in layers with the spar, or are irregularly intermixed with it. 
In several jiarts of the hill, these calcareous-spar veins contain 
disseminated angular or roundish portions of glanct-coal *, 

In the Miller''s Knowr there are very beautiful and interesting 
displays of the various crossings, shil’tings, and changes in tin* 
direction and magnitude of the veins. Indeed there is no cliff' 
near Edinburgh tvhich shews so distinctly the different ])henome- 
na of veins as that just mentioned. The veins of limestone, 
agate, jasper and in)u-})yrites, present no arrangements w'hicli do 
not also occur in the calcareous-siiar veins. 

4. 

On the east and north-east slopes of the hill, there arc nume¬ 
rous strata resting on the porphyry and other rock^ already de¬ 
scribed. These strata dip to the E. or N. E. under angles va¬ 
rying from 15^ to 25". The strata ai'c sandstone, slate-eJay, lii- 
tuniinous shale, wacko, and clay-ironstone. Of these the most 
abundant is the sandstone; the w^acke, shale, slate and iron¬ 
stone being less frequent. The sandstone, of wdiich there are 
several quai*ries on the slope of the hill, is ]n'inci[)ally comjKis- 
ed of f|uartz | but when in the state of conglomerate, the 
quartz is associated w^ith portions of felspar, red jasrer, flinty 
slate, Lydian stone, and agate. The other rocks, with -die fine 
section of their various alternations, has been alreatly described 
in pages 141, 142 and 143 of this volume. 


“ Glance-coal, according to the Huttonian system, is said to have been depriv¬ 
ed of its hUumcn by the action of heat, yet here it is associated with calcarcnus-spar, 
having the usual complement of carbonic aciil. 
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General Result. 

From llie preceding description it appears, 1st. That the Cal- 
ton Hill is a great mass of felspar rock in the state of porphyry 
, and greenstone, with suboj-dinate layers and masses of trap-tuff, 
slate-clay, and bituminous shale and sandstone. 2d, That the 
por]:)]iyry is traversed by numerous veins of dificrent minerals, 
such as greenstone, calcareous- .par, &c. 3d, That the porphy¬ 

ry a])pears to rest upon sandstone, and to be covered in part 
witli sandstone and other rocks wf tlie same l()rmalion. Lastly, 
That all the rocks may be^ considered as belonging to the coal 
formation. 


Art. XXTII.— E.rpcrimenU on the Effect of the Pressure of 
the Sea at ffreat Depths, hi augmenting the Specific Graxnty 
of different kinds of Wood, lly Willjam ScojuisBY junior, 
F. li. S. Edin. and* M. W. S. * 

./V T great de])ths, the effect of the pressure of the sea is not a 
little curiou.s. My father met with the li Rowing singular in¬ 
stance, in the year 1794, which I have taken Irom his log-book. 

On the 31st of May, the chief mate of the Henrietta of Whit¬ 
by, the shi]) my hither then commanded, struck a whale, which 
ran” all the lines out of the boat befoi’e assistance arrived, and 
then dragged the boat under water, the men meanwhile escap¬ 
ing to a piece ol’ ice. When the fish returned to the surfiuic to 
blow,” it was struck a second time, and soon afterwards kill¬ 
ed. The moment it expired, it began to sink, which not being 
a usual circumstance, excited «)me surprise. My father, who 
w'as himself assisting at the capture, observing tlae circumstance, 
seized ajp'apnel, fastened a rojie to it, threw' it over the tail of 
tile lisW^and fortunately hooked it. It continued to sink ; but 

• This very interesting article forms jjart of Mr Scorcsby’s valuable and aiTkusing 
work on the Arctic llegions, which is now in the press, and to the publication of which 
the public may Jook forward with the highest expectations. Through the kindness of 
the author, we arc enabled to present our readers with his curious experiments on 
the effects of the pressure of the sea at great depths; but for many additional aind 
impoitunt details, we must refer them to the original work.—Ko. 
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the line being held fast in the boat, at length stopped it, though 
not till the “ strain” was such that the boat was in danger of 
sinking. The “ bight” or loop of a rope being then passed 
round the fish, and allowed to drop below it, inclosed the line 
belonging to the sunken boat, which was found tf) be the cause 
of the phenomenon obser\'ed. Immediately the harpoon slipped 
out of the whale, and was, with the line and boat attached to it, 
on the point of being lost, when it was luckily caught by the en¬ 
compassing roj)c. I'lie fish being then relieved from the weight 
of the lines and boat, rose to the surfhee; and the strain was 
transferred to the boat connected with the disengaged harjjoon. 
My father, imagining that the sunken boat was entangled a- 
mong rocks at the bottom of the sea, and that the action of a 
current on the line produced the extraordinary stress, proceeded 
himself to assist in hauling up the boat. The strain upon the* 
line he estimated at not less than threc-lourths of a ton, the ut¬ 
most }?ower of twenty-five men being requisite to overcome the 
weight. The laborious operation of hauling the line in, occu¬ 
pied several hours, the wxight continuing nearly the same 
throughout. The sunken boat, which, before the accident, 
would have been buoyant though full of w ater, w'hcn it came to 
the surface required a boat at each end to keep it from sinking. 
“ When it was hoisted into the shi]), the i)aint came ofl* the 
wood in large sheets, and the planks, which were of wainscot, 
-were as completely soaked in every pore, as if they had lain at 
the bottom of the sea since the Flood!” A w’oodeu apparatus 
that accompanied the boat in its progress tlirough the deep, 
consisting chiefly of a piece of thick deal, about fifteen inches 
square, happened to fall overbold, and though it originally con¬ 
sisted of the lightest fir, sunk in the water like a stone. The 
boat was rendefed useless ; even the WockI of which it was built, 
on being offered to the cook as fuel, was tried and r^,ected as 
incombustible. 

This curious circumstance induced me to make some experi¬ 
ments on the subject. I accordingly attached some pieces of 
fir, elm, and hickory, containing two cubical inclies of wood 
each, to the marine-diver, and sent them to the depth of 4000 
ffeet. * Pifeces of wood, corresponding with each of these in shape 
and weight, were immersed in a bucket of sea-water, during the 



in (tugmenlAng the Specific Gravity dlfferenttWoods. 365 

time the marine-driver, and its attached pieces were under wa¬ 
ter, by the way of distinguishing the degree of impregnation 
produced by pressure, from the absorption which takes place 
from simple immersion. On being brought up, they were all 
speeificall)^ heavier than sea-water; and, when compared with 
die aiunterparts, the clear effect of impregnation by pressure, 
was found to be 302 grains in the fir and hickery, and 316 
grains in the ash. This experiment was repeated in lati¬ 
tude 78° 2', on the 7th June ltJ17, by the immersion of twelve 
articles of different shapes and sizes, to the dcptli of 4566 feet. 
On this occasion, the apparatus w'as 30 n)inutes on its way 
down, rested 40 minutes, and took 36 minutes in drawing up, 
being altogether 106 minutes under water. The degree of im¬ 
pregnation pnxlueed on each of the different substances used in 
this experiment, is stated in the following Table. 
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W. 60M000 
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Ilickery 
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1.4436 

1.1760 

4.606 

Elm 

Rcctang. prism 

2.0040 

1.1321 

5.639 

llecch 

Ditto 

2.0040 

1.1806 

4.790 

Fir 

Thin wedffe 

0.9505 

1.1168 

4.05D 

Mahoga n y |l*arallelo})i ped. 

0.8792 

1.0523 

3.071 

,I.ign. Vitjc Rcctang. prism 

1.9356 

1.3315 

0.336 

Bone 

l)itt< 

0.1380 

2.1372 

0.725 


This degree of impregnation is not surprising, when we 
consider that the pressure of water, at the depth to which these 
spec^ens of wood were sent, is equal to, at least, 2031 lb. or 
18 cvt. 15 lb. on every square inch of surface. 

These experiments were repeated on the 18th July 1818. 
Finding, on former trials, that pieces of fir wood sent dowii 
4000 feet, were more impregnated with sea-water than otliers 
immersed only half that depth, I was in hopes that the degree 
of impregnation of similar pieces of the same kind bf in^od 
might be applicable as a measure of depth. If this were the 

VOL. I. NO. 2. OCTOBKU 1819. • nb * 
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case, it would serve a very va^able purpose, since all the plans* 
hitherto contrived for measuring depths from a vessel, when 
sailing slowly, or drifting through tW water, cease to be useful 
beyond 200 or SOO fathoms. With this view, I not only at¬ 
tached pieces of wood of different kinds, to the lead, "and pro¬ 
vided counterparts for immersion in a bucket of water ; but I 
also fastened cubes of ash, from the same piece of timber, of 
about one inch solid contents, and of exactly the same weight, to 
the line, at intervals of about 500feet; by the weight of which, 
when taken up, I could ascertain whether the increase of speci¬ 
fic gravity Avas in any way proportionate to the depth. When 
the specimens of wood for this experiment were procured, a 
clear grained piece, of double the size wanted for sending under 
Avater, was prepared, and then cut in two, and the tAvcj parts 
dressed to the same shape, and to within a quarter of a grain 
of the same Aveight: one of these Avas then adopted as a prin¬ 
cipal, and fixed to the lead or line; and the other as a counter¬ 
part, and put into a bucket of water. The specimens affixed ta 
the lead were eleven in number, and consisted of Avood of dii- 
ferent kinds, shapes, and dimensions: they were sunk to the 
depth of 6848 feet, and the line was almost jxarpendicular for 
nearly an hour. 

Each piece of Avood attached to the line, was taken off as-, 
hauled in, plunged in a basin of Avater, and conveyed into the 
cabin, where its weight in air and in fresh Avater Avas immediate¬ 
ly taken. The interval between any tAV'o pieces was such, that 
I had just time to determine the specific gravity of one, before 
the next came up. On tlie arrival of the lead, the attached 
specimens were immediately immersed in Avater, and weighed as 
quickly as possible, together with tlicir counte^arts, Avhich had 
been secured at the bottom of a bucket of sea-water, during 
the time the experiment Avas in progress. 

t s 

following Table exhibits the results of this experiment. 
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From this table we may observe, that the greatest increp^ of 
specific gravity, by pF^me^,in the specimens of the different kiii4p 
of wood submitted to eixperimcnt, was obtained by the jSr; the next 
greatest by the ash-; the next by the elm; the next by the oak; 
the next by the teak; the next by the hickery; and i^e least by 
the mahogany. The cork gained still less than any of the 
pieces of wood. The proportion of impregnation of the same 
kind of wood, in specimens of different sizes and shapes, is de¬ 
rived from the experiments madp on the ash ; and it is curious 
to observe, that the largest cube of ash, Na 14, and the paral- 
lelopipedon of the same. No. 10, received the greatest propor¬ 
tional increase of weight; while the smaller pieces received less 
and less additional weight, per cubic inch, as they decreased in 
sire. Thus, No. 14. containing about 4 solid inches of wood, 
gained 145 grains per cubic inch; No. 13. of about 3 solid 
inches, gained 143 grains per cubic inch; No. 11. of £ solid 
inches, gained 137 grains per inch; and the specimens of 1 
inch, solid contents, gained from 127 to 135 grains. It is also 
a little curious, that the specimens sent to the depth of £058 
feet, were as much impregnated as those sent down above 6000 
feet. The cube of ash. No. 11. consisting of £ solid inches of 
wood, gained 137 grains per inch, at the depth of 6348 feet, 
while a similar specimen gained 138 grains, at the inferior depth 
of 3708 feet. In the same way, a cube of 4 solid inches gained 
145 grains per inch, at the extreme depth; and 144 grains per 
inch, at the depth of 4836 feet. The degree of imprecation 
of the one-inch cubes of ash, produced by immerrion to the 
depth of £058 feet to 6348 feet, varies irregularly, but is evi¬ 
dently as great at the depth of £058 feet, as under any superior 
pressure; so that it is probable tliat the greatest permanent im¬ 
pregnation by pressure, of such open-grained woods as ash, elm, 
6r, &c. is produced at the deptli of 300 or 400 ^Uhoms. 
Hence, it is clear that no use can be made of this effect ot pres¬ 
sure, .^determining the depth, unless it be within £000 feet of 
thqiflBR^aoe; and even in this limit, the results may he uncer- 

^rom a oomparison of cedumn vii. with xul, and column rv. 
J^th xy.,iit appears, that an efiect of the impregnation the 
^'wood with sea-water, wais to increase its dimimrions, as well as 
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its s|)eiciflc gravity; eadh specimen, on an average, having swell¬ 
ed 0.05 cubic inch in every solid inch of original dimensions, and 
gained 84 jgrains on every 100 grains of original weight; that 
is, an increaw- of one-twentieth, in size, and twenty-one twenty- 
fifths in weight. 

I have little doubt, but the degree of impregnation always 
increases with the increase of pressure; but the air contained 
in the pores of the wood, which is never wholly disengaged, 
exerting an expansive force when the load of pressure is re¬ 
moved, forces part of the water out again. This was clearly 
discernible in some of the specimens used in the foregoing ex¬ 
periments, at the moment they were hauled up, their suriaces 
bring covered with a thin pellicle of froth. Hence pieces of fir* 
sometimes beemne buoyant, after bring a few hours relieved 
from pressure, though kept constantly under water; but all 
other kinds of wood yet tried, tliough they lose a little of their 
moisture, yet remain specifically heavier than water, as Iqpg as 
they are kept immersed. Blocks of wood, indeed, are now in 
my possession, that were soaked with sea-water in the year 
1817, and yet remain, at the bottom of a vessel of water, near^ 
ly as heavy as when first drawn up out of the sea. 

The degree of pressure at the depth to which I sounded in 
my last experiment, is not a little astonishing, bring, under a 
^lumn of water, 6348 feet in length, at least 28^ lb, or 25 cwt. 
23'lb. on one square inch of surface. Hence on the larger 
cubes of ash used in the experiment^ though measuring only 
1.59 indies in diameter, the whole pressure must have exceeded 
nineteen tons! 


X.XlV,i^Sheich of a Journey ihrofn-gh Branl in 1817 and 1818. 
By ^r Swainson of Liverpool. In a Letter to Brofes8(|f,, 
J'ameson. 


on going to South America in the aummh' ' 
of 1816. The enlightened policy which influenced several, of 


cal invesfigatkm, the moment universal ^peace wal^resyiedV^'^ 
duced me to hope that our own Govcfhment woul4 gladly 
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j}aid attention to any pro|x>saIs uiailc to them, of a sixnil^ na¬ 
ture, For this purpose I wrote to Sir Joseph Banks, who high¬ 
ly appiroved of my resolutions, and, I believe, recommended it in 
the warmest manner. The motives of my travels liad been, in 
the first instance, only individual gratification arid improve¬ 
ment ; but considering lhai with very little assistance, and libe¬ 
ral patronage, my plans might have been enlarged, and the 
sphere of' obsen ation more extended, I inade the proposal of 
remitting home as extensive collections as }x)ssible, in all the 
branches ol‘ natural history, for our national museums and gar¬ 
dens, jirovided adequate assistance in a pecuniary w'ay, or even 
a nominal patronage as naturalist to the British Government, 
wa.s given me: Both, however, were declined; and thus, frmn 
being entirely left to myself and my own resources, the results of 
iny investigations and travels have been comparatively confined 
within certain limits. 

Instead of following the example ol’ all my fellow-laboui’crs, 
by going in tlie first instance to llio de Janeiro, I landed, about 
the end of December, 1810 at Recife, in the province of Per¬ 
nambuco, 8 degrees south of the line. This province had ncA cr 
been visited by any uK)dern naturalist, and I found that it pos¬ 
sessed features, both in its geography and natural history, 
widely different from tlie southern provinces. After gaining 
general ideas of the climate, manners, &c. I made preparations 
for a journey into the interior, but these were suddenly render¬ 
ed useless, by the memorable revolt of the 6th March 1817, ol‘ 
which I was an eye witness. This event confined my researches 
to a limited extent of country round the city ; yet so many new 
and striking objects presented themselves, tliat I was amply em¬ 
ployed during all the time that the country remained in this 
disturbed state. I had besides made the acquaintance of most 
of the principal men, who were all more or less ^?jjVolved 
in tills effort to liberate their country, and I thus possess- 
<^imj)le means both of narrating the events, and enquiring in- 

the causes which led to this jiolitical convulsion. On the re¬ 
storation of tranquillity, after remitting all my collections, draw¬ 
ings,^ &c. home to Ei%land, 1 quitted Pernambuco in June 
1817, and, with a small train, di]r^ted my course (by a circui¬ 
tous route fiow'ards the iriterior) for the great river St Francisco. 
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The face and productions of the inland parts differ most essential¬ 
ly from those of tlie coast. Water in diese dreary tracts is at all 
times scarce, and the excessive drought that had prevailed fre- 
tjucntly exposed us to great privations, and even danger; some¬ 
times ouv only resource was the water found in crevices and 
hollows of rocks, rendered putrid by decomposed vegetables. 
At length we reached die village of Penedu, in the beginning of 
August. Tlie botanical subjects collected on this journey were 
numerous and Interesting, ]Kir icularly among the jiarasitic plants 
and cryptogamia, wlftch, with the birds, insects, &c. were most¬ 
ly new. The drought fn the interior rendered it impossibl.e to 
proceed by that route to St Salvador, and I accordingly embark¬ 
ed for that })lace in a canoe, and arrived in eight days. Here 
I found the two Prussian naturalists, Messrs Sellow and Preyc- 
ries, who had come overland from Rio de Janeiro widi the 
Prince of Neuwied, and had remained in the city from ill health, 
and also to arrange their collections. I left them, however, 
soon, and made nearly a complete lour of theba>, and ag 4 in set 
out for the Sertem or inland country, where 1 contimuid, varying 
my residence, until the month of March following, having in 
this s])aci‘ made immense collections in every branch of natural 
history, jiarlieulaily in the ornithology of the interior, which 
diflors both m sjjecies and novelty I'rom those prcx-'iired by the 
Prussian livneliers on the coast. 


I liave considered w much more essential, in the observations 


I have made in this country, to survey Mature as a whole, 
than simply in its minute jiarts; by studying her operations 
in the natural habits and afHnities of each jiarticular class or 
tribe of ainimals and veeelables. The formation of systems and 
of genera, and the niimiti' discrimination of species, belong to 
the naturalist Mhen seated in his ckwel ; Imt the habits and 


mod(*s ol‘ life which characterise each in a state of nature, are 
* 

highly interesting, and the accurate observation of themmu^tbe 
conducive to the exaltation and exjiansion of tl]e human mind. 

In the month of Ajiril I embarked for 'llio dc Janeiro, 
more for the sake of conijmring tlie southeiTi with the cqiii- 
noi'.tial regions of Brazil, than of increasing my collections m 
a ])art already well exjilored. I found the summer nearly* ter¬ 
minated, but the heat far aliovc tlmt of Pcrnsimbuco, thou^i. 
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Rio de Janeiro is in lat. 22“ 54', and Pernambuco in lat. K’. 
Travellers and men of science from the Austrian, French, Russian 
and TuscanCourtSj were here. Fewof them, however, had been out 
of the province, and, by some unfortunate mismanagement, five 
of the Austrian party returned home shortly after iny arrival. 
Among these travellers was Professor Raddi, director of the 
museum at Florence, who was indefatigable in forming a fine 
collection of the fruit and seeds of the country: With him I 
made an excursion to the immense range of mountains, called 
the Organ Mountains, wdiich for leagues ate covered with almost 
impenetrable forests, abounding in fciMs, melastomas, and in¬ 
sects quite peculiar to tliem. From Dr Xiangsdorff, the Rus¬ 
sian Consul-General in Brazil, I received every assistance anti 
the most liberal attention; and having with his aid embarked 
my collection, with many desiderata, I returned to England in 
August 1818. 

The number of species, in all the classes of natural history, 
which I have brought home, cannot be ascci'tained; but the 
following statement may give a geiiei’al idea of the Avholt'. 

Of Birdfiy there are 700 specimens, among which are many 
entirely new species, and others exceedingly rare, j)articularly 
in the genus Trochilus, of which family I am now engaged in 
making a general arrangement; two or three new toucans, a sin¬ 
gular goat-sucker, with a tail doubly forked, &:c. 

The specimens of insects amount to More than 20,000. Oi‘ 
course there is a large projjortion of duplicates, but it may safe¬ 
ly be said to exceed greatly any collection of South American in¬ 
sects ever seen in this country. The family of Hesperia {La- 
treille) alone exceeds 280 sj)ccicvs, and, by a peculiar mode of 
prcser\'ation, this part of the collection is in an uncommonly line 
state. Drawings and ample descriptions were also made <)(‘ nearly 
120 species of fishy mostly unknown, and such as were t>f'a con¬ 
venient size were sent home in spirits. 

Seeds of manjjf new and little knowm have been sent 

to JlaH w and other botanic gardens, where they arc now’^ flour- 
isnmg. An interesting collection of parasitic jdants, together 
with another of cryptogamia, I presented to my friend W.I 
J. Hooker,.Esq. These last have begun to appear in his ela¬ 
borate work, Musd Exoticu My herbarium, containing about 
1200 species, is particularly well preserved, the plants having 
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been dried by a new process, wliich will enable a botanist in a 
tropical climate to dry nearly 400 specimens in three days. It is 
very rich in ferns and gi-asses, as well as other genera little 
known as natives of the tropics. 

I have, bpsides, a portfolio of drawings, representing the 
most striking jncturesque ami vegetable seenery, together with 
maps of the different routes pursued. 


Aut. XXV. —Account df a new Portahle Gas Lamp, invented 
hp David Gojidon, Es^. Edinlmri^h*. 

T'iie ap])lication of inflammable gas to the puqDoses of illu¬ 
mination, has hitherto been almost wholly confined to the light¬ 
ing of large cities, extensive manufactories, and juiblic insti¬ 
tutions. The ingenious ap])aratus invented by .T. and I’. 
Taylor, for obtaining gas from oil, has enabled gentlemen of 
fortune to light their houses M'ith gas at a moderate expeiu-e, aitd 
without being annoyed by any of the disagreeable products 
which arise from the distillation of coal. But notwithstanding 
this valuable iinjirovcment, gas light has never been rendered port¬ 
able, and the great body of private jndi\ iduals, and all the low¬ 
er classes of society, are unable at (his moment to derive any 
advantage from the extraordinary chea])ness of this beautiful 

m order to remove these limitations to the use of gas lights, 
and to render thorn available in e\ ery case where lamps or candles 
can be used, Mr Gordon conceived the idea of coiidt'nsing a 
great quantitjf of gas into a vsmali space, and set himself to con¬ 
struct a lamp, in wliich this condensed gas could be burned witli 
the same facility and security as an ordinary laiflp. The body 
or reservoir of the lamp, which w e have represented in Plate 
IX, Fig 1. and 3. is commonly made of copper, about j’^tli of an 
inch tliick, in the form of a sphere or a cy^ndeiv with hejni- 
sjiherical ends. This reservoir may be jjut intojp dirlbrent apart¬ 
ment from that wdridh is to be illuminated, or imly4rc concealed 

* Mr Gordon has secured by patent the exclasive privilege of this* invcntiolK 
We have been enabled to draw up the following short account of it from information 
Fomraunicated by the Inventor,—Ed. • 
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imdcT tlie table, or, when it is required to be ornamental, it niaj^ 
be ])ut into a statue, or the pedestal of a statue, or may be sus¬ 
pended, as in Fig. 2. 

In oj’der to regulate the escape of the condensed gas. Mi* 
Gordon has employed two difft*i ent contrivances, which are e>I- 
treniely ingenious. 'J'lie first of these is a sto{>-cock, Fig. 5. 
constructed iu the folJowing manner : After tJie cock has been 
drilled through in the iiMial manner, the circular hole in the 
key is contracted at one side,J)\- soldering into it two pieces of 
brass, which join at one side a of the *liole, and are about ,,'^,tli 
of an inch distant at the other side,' as at b c, forming an acute 
angular ajierture, (h'ig. 7.) JBy this means the issue of gas can 
be regulated to the smallest jiossible stream, by bringing the acute 
angle a of the opening in the key to communicate with the cir¬ 
cular opening in the cock; and as the exjiansibility diminishes 
as the gas is consumed, the aperture can be increased in the 
same jirojiurlion. But to secure the above ohjiict more com- 
})letely, and to prevent the ])ossil)ility of turning the c(K;k sud¬ 
denly, so as to admit too great a. discharge of gas, a. ratchet wheel 
is fixed in the end of the key ol’ the cock, in whicli an endless 
screw 7n a, Fig. 5. works. By luniiug this screw with the nut 
N, the flame may be enlarged or diminished to any extent, 
how'ever highiv condensetl the gas nia\ be. 

4’he second contrivance which IMr Gordon cmjdoys to pro¬ 
duce the same effect, is a conical leather valve, similar to that in 
the reservoir ol'an air-gun, placed in theojiening of the rest-voir 
of the lamp, where it screws on to the condensing pump. AMien 
the reservoir has been charged with gas, and rcmovi'd irom the 
pump, a si't ol‘ brass. Fig. 6. is screwed in above the valve. 
Through this piece of brass there passes a finger-serew', the point 
of wdiich, whoti made to press on the valve, forces it hack, and 
allows the gas to istue in any (juantity that may lA‘ required. 
A bridge of brass a /T, consisting of a liollow tube, in the form of 


a Gothic arch, passes over the head of this regulating screw, for 
the purpoip of'dA'ing freedom to the fingers in turning the si rew' 
to regulalf; the--'*flame, and to conduct the gas to the burner, 
which, ill a standing lamp, is screwed on at tlic centre c of the 


* arch, c 


By cither of these contrivances, the latter of wliich Mr Gor- 
'don [irefers from the simplicity <if its construction, tin* coni- 
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ntand of the flame is so complete, that it may be reduced to an 
almost irapefceptlble quantity. 

The forcing-pump by which Mr Gordon condenses the gas is 
^ nearly the same' as that of the common condensing syringe, ha- 
\ing a solid piston worked by a lever, M iih shears and a guide, 
to produce a vertical motion. As a considerable degree of heat 
is created during the condensation of the gas, the pump must be 
kept cool by surrounding it with a case fllled >vith water, and 
changing the water as soon as it Jl)ecomc3 heated. 

When it is reejuired fo fill a great number of lamps with con¬ 
densed gas, winch will no \loul)t be the case, when it is sold to 
individuaJ.s from the reservoirs of (xas Light Corajjaiiies, Mr 
Gordon recommends that the forcing-pump should be wrought 
by steam, or any other mechanical {x>wer, and that the gas 
should be condensed into a large reservoir, from which the lamps 
of numerous individuals may be filled at once witJi the conden¬ 
sed <ras. A mercurial mujo, similar to tliat used for ascertain- 
ing the force of coudenseti air, must he fixed to the large rt*.ei- 
voir, for the purpose of enabling any ])cr.son to see tile degree 
of condensation to which the gas has been brought. 

As v\e have had occasion to sec Mr Go; (ion's lamp put to the 
test of direct ex])eriinent, we feel ourselves entitled to speak 
witli confidence of its excellence, and to recommend it as one of 


die greatest jiraclical inventions which has tor some time been 


presented to tlie public. Its apjjlication to the lighting of pri¬ 
vate and ])ul)]ic carriages, as well as to coid mines, under the 
.safeguard of Sir H. Davy's invention, will be sjieedily jmt in 
practice; and we hope tlie time is not very di&hmt, when reser¬ 


voirs of conflensetl gas sliall be^ establislu'd in every town and 


village of Great Britain, arid when the lonely cottages oi‘ the 


poor shall be enlivened by this economical and chcarful light. 
There is one application of the portabJcl gas lamp to which we 
attach a very high value. By an extiieme diminution of the 
aperture, the flame can be rendered so sra^l (in^hich case it is 
reduced to a bine colour) as to give no per^jafibla light, and to^ 
occasion almost no consumption of gas. In wiigjjlatc the lamp 


may be used in bed-rooms, and the imperceptible flame may at* 

any time be expanded into the most brilliant light, by 

riic cock, by means of a metallic rod tcVininaling fj^ear the bed. ■ 
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Descn/p^^cm of {he Figures in Plate IX. 

Fig. 1. is one of the Portable Gas Lamps, 6 inches in diameter^ 
and 9 inches high, e3fi:lusive of the hemispherical ends and 
burner at the top. When filled with coal gas ^condensed 25 
times, it will supply a lamp equal to 5 candles, 6 to the pound, 
for 6 hours; and when filled with cal gas, it will burn for 
about 12 hours. 

Fig. 2. is a sphere of 12 inches .diameter, and filled as Fig. 1. will, 
with tw'o argand burners, equal to 1'2 candles, bum for up¬ 
wards of 6 hours with coal gas, arid 12 hours with oil gas. 

Fig. 3. contmns a cylinder 6 inches diameter and 2 feet high, 
exclusive of the hemispherical ends, and is calculated to sujv 
ply an argand burner, equal to 10 candles, for 6 hours with 
coal gas, and for 12 hours with oil gas. 

N.B. Although gas made from oil burns longer than that 
made from coal, yet it is doubtful if the great difierence 
mentioned above does not arise principally from using 
burners pierced with smaller holes. 

Fig. 4. is the reservoir of condensed gas, for supplying lamps 
with facility. At A, where die gas is to be allowed to i.ssue 
from the condensed reservoir, the valve is placed. B is the 
finger-screw to raise the valve. C the perforated male screw, 
vipon which the lanip is to be screwed. 

Fig. 5. is the stop-cock, which is constructed as already descri- 
bed. \ 

Fig. 6. is the set of brass, already described, to be screwed ^in 
when a valve is used. 


AftT. of the Progress of Botanicdl^ Science 

in Bengali being tfi^ substance of a Letter from Dr Wal- 
i.ic;h, SuperintendiKtt of the Botanicail Garden near Codcuitaf 
to Fkanci^ H.<^rLTON, M. D. F. R. S. & F. A. S. L. & E. 

[ON afteVDr WalUch’s appointment to the Botanical Garden 
■ Calcutta, he obtain^ the permission of Government, and the 
anction the Honourable E. Gardner, Rerident at Kathmandy, 
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to send persons to Nepal, for the purpose of collecting roots, 
seeds and specsmens. The persons chosen were Hharat Singha, 
a faithful rajput, who had been employed in this manner by Dr 
iVancis Hamilton, when engaged in a statistical survey of Ben¬ 
gal, and a Portuguese lad, the son of an old servant of Dr Rox¬ 
burgh. The manner in which these two most zealous and in¬ 
dustrious men have acquitted themselves of their duty, has far 
exceeded Dr Wallich’s expectations. They reached Nepal in 
December 1817, and before the Sith of October 1818, they had 
forwarded to the Botanical Garden upwards of 900 species, 
“ most of which,” says Di^Wallicli, addressing Dr Hamilton, 
“ are new to every person except yourself, who are the best judge 
“ of what vegetable treasures that country affords.” But indepen¬ 
dent of these mens uninterrupted researches, Mr Gardner always 
employs six persons, and sometimes a greater number, in col¬ 
lecting plants and other cuiiosities for Dr Wallich, who receives 
them along with the dispatches transmitted by his own ipen. 
Mr Gardner has besides most judiciously and liberally sent two 
expeditions to the foot of Gosaignsthan, one of the highest peaks 
of the Himaliya Mountains, about ten marches from Kathman- 
du. The productions collected on these expeditions, exceed, if 
possible, the rarities received from the more immediate neigh- 
liourhood of Kathmandu. From that quarter have been recei¬ 
ved the following interesting plants: 

Several lovely Primulas, not to be found in the lower coun- 
/ tries. 

y Some species of Androsace. 

’A Cornus, not unlike the forida, which Dr Wallich calls 


aggre^ta. , 

A singular plant, probably a Scrratvila, with a compacted 
terminal bunch of flowers, as large .as a than's two fists, 
defended from the snow, among which it grows, by an 
involucrum, thickly covered by a cMton-like substance* 

A Sambucus. . \ , 

Several new plants of the natural oriS^'* K^unculaceffi, 
Gentianae, and Acanthacem. 

A third new species of Cypripedium. It must bpnbse*wudjs^ 
that no plaUt of tliis genus was, kimwn in Jndiay^nM 
Wallich received two beautiful species from Mr Smith, n 
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veteran collector employed for the Botanical Gard^ in 
Sylhot. 

A Strej>topus. 

Several species of Cavox, of which genus there are very few 
in India. • 

An Andromeda, with minute leaves like an Erica, whieh Dr 
Wallich calls cupressifbrmls. 

Some Potcntillas. 

A third s})ecics of Rhododendron, probably one of those 
mentioned by Dr Hamilton in his Account of Nepal 

A Ribes. 

Several spcc*ies of Pwlicularis and Fiiniaria, in addition to 
those found near Kathmandu. 

Some species of a new genus of the Bignonacea?, which Dr 
Wallich intends calling Didyinocarpus, and which is near¬ 
ly allied to the Inrarvillia, of which several species are al¬ 
so found near Kathmandu. This genus may be distin¬ 
guished, StaminibuR 2 stcrilibus; ovario pseudf>-quadri- 
locularc; ca])sula linearl elongata pedicellata bljiartlbili ; 
singula biloculari marginibus dehiscente; seminibus nii- 
nutis nudis insertis valvularum interiorum marginibus li- 
beris involutis; corolla} labio superiorc brevissimo infe- 
riore elongate. 

The plants of thi.s genus have a considerable affinity lo tlic 
genus Sesamum ; are herbaceous, and somewhat fleshy, and are 
nmstly covered with short hairs, inter.sper.scd with minute resinbus 
dots, occasioning a degi'ee of viscidity. Their stem, when they 
have any, is generally undivided ; the peduncles are .slender ;'the 
flowers are generally showy, pir;rj)le, and very tenclfcr, which rcn*. 
ders the examination of dried specimens very difficult: the plants 
abound in a resinous fragrant exudation, and among the nalh es 
are called by the genpric name Kunikuma, yielding a drug of 
this name. Their m^mordial leaves dried, fonn the drug called 
Ikrf'Govinj^Uv Jwicse drugs are in high esteem, and arc used 
^ sacerd/tal oj^ring by the Brahmans, and also as a perfume 
)y the , Himitsf'TMies, Dr Wallich has only been able to rear 
one species in the Botanical Garden: the others all died shortly 
after their introduction, the heat probably being too great. 
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Respecting the vegetables from the vicinity of Kathmandu, 
Dr Wallich writes, that he has forwarded • many of tliem to Sir 
Joseph Banks, Mr Lambert, and Sir J. E. Smith, tlie two lat¬ 
ter of whom have all the specimens, drawings, and descriptions 
brought from "Nepal by Dr Hamilton. To Mr Hooker, Dr 
Wallich, besides a variety of mosses, has transmitted most of 
his ferns, which of themselves form a very respectable collec¬ 
tion. He is about to publish a (|uarto volume of Contribu¬ 
tions to the Botaiiy of India, which will contain a good number 
of plants from Nepal, with about thirty engravings. In this 
work, among other plants, will be given an account of the follow¬ 
ing: Fraxinus floribunda, Ligu.slrum ncpalense, Wulfenia obli- 
t|ua, lltriculai ia rotundifolia, Mitrasacmi capillacea, an Ilex, se- 
^ oral spt'cies of Cornus and Gentiana; one of the latter DrWallich 
from its stem calls voluhilis! several plants of the order Gentianse, 
but not of the genus si> named ; some species of Loniccra that 
arc new, liesides the jajiiMiica; a Hydrangea; some speeiestof 
^'lburnum, Viola, Ly.siinachia, Primula, Andro.sacc, and Mus- 
saenda; many species ol' Inipatiens ; some plants of the orders 
of Umbellata* and Juncea*, (the latter chlel^v from Gossaign- 
sthan) ; a superb species of Liliinn, mentioned by Dr Hamil¬ 
ton in his Account of Nepal; several sjiccies of Melastoma, Sa- 
lix, Pimis, and other Conifera*; an Acer; several species of 
'J'halicfnnn, Clematis, Ihrobotrys, Syni])locos, Guallheria, An¬ 
dromeda, and Convallaria, one of which has cirrhi; Fritillaria 
verticillata? species without number of Laurus, or allied to that 
genus; several Mimosas; a Saxifraga, a Coriaria, an Agrimo- 
nia, a Drosera, nearly allied to the pcltata of Sir J. E. Smith ; 
several of the t?aryophyllacea.', innumerable Ilosacete, &c. &c. 

The Houttoynia cordata of Thunberg, Dr Wallich thinks is 
unquestionably the Polypora of Loureiro, who ffas most cor¬ 
rectly placed the plant in the Triandria Tiigynia. 

Dr Wallich has been so fortunate as to jpnocure the ripe fruit 
of the Paris polyphylla of Dr Hamilton, wlro^ not‘leaving seen 
it, was uncertain concerning the genus of this plant, yhis fruit 
Dr Wallich describes as a. cajtsule; but as lie dpeS*TK)t mention 
its opening with valves, it may probably be considered as a dry 
berry. He saysCapsula exsucca flavescens laevis globosS. mag- 
nituSine ccrasi mediocris, carini.s 4 et 5 ina‘quali distant la no- - 
tata, ad vorticem plagula orbicular! marginala, subdepressa, 
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stylo perinstente aucto coronata, perianthi foliolis einarcidis suf- 
fulta, unilocularis corticc chartaceo. Placentae quatuor seu 
quinquc carinis capsulae extcrioribus alternantes, tenues, linearcs. 
Semina nuinerosa ovata lateritia angulata, totam capsulae farctae« 
cavitateni implcntia, placentis duplice serie opd funiculoruin 
brevissimorum adfixa. Integumentum simplex crassum. Al¬ 
bumen coriaceo-cariiosum solidum. Embryo minutus, globo- 
sus, nigrosccns, basi seminis supra funiculum extra perisper- 
mum, forsan etiam extra integumentum positus! This plant, 

so remarkable from the structure of its seed, has a very poison- 

0 

ous r(xjt. 

Dr Wallich has in the Botanic Garden four beautif ul species 
of Hcdychium from Nepal; of tliese, the spkatum and eUipti- 
cum have been engraved ; and he has besides several new tmes 
from Sylhet. He has also growing the lioseoca, first brought 
by Dr Hamilton from Nepal; with almost innumerable Orchi- 
dese, among which are the very ornamental Epidendrums, called 
by Dr Hamilton jmicoa: and humilc. 


Ar.T. XXVII .—Notice respecting Barystrontianite^ a New 
Mineral found at Stromness in Orkney*. By Tjiomas 
Stkwaiit Traill, M.D. In a Letter to Dr Brewster. 

A oiiEKAHT.Y to the wisli expressed in your letter to my 
friend Mr Score.s])y, I transmit to you a notice of the Mineral 
found near Stromness in Orkney. 

It occurs in masses disseminated in a rock described by Pro- 
fessoi- Jameson as “ intennediate between schist-ore and indura¬ 
ted clay,” (see Mineralogy of Sarttish Isles). Its colour is 
greyish-white externally, where it appears somewha^ disintegra¬ 
ted ; hut approachds to yellowish-white internally, where its 
lustre is weakly sinning and pearly. It is translucent on the 
edges; battle,^oft. Its specific gravity is 3.703. It efler- 
tosces briskly with acids. It does not melt before the common 
ofowpipe. 

• A full account of this mineral, drawn up by Dr Traill, will be published in 
next Part of the Transactions of the Royal Society of Edinburgh.— Ed. * 
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Hy cjiidiil finulysis, two j)urts yitldod. 


(ViJ'bonnti* ()l‘ ()8.(i 

Sulphate of JiaryUs,.fJ'/.o 

C^arlxmaU* oJ J^inie,. 

• Oxide of Iron,. 0.1 


I iO.'ih, 


1 •’ 
I • 


• JOO.O 

iiiiiKTal, ou rc'pgiU'd Inals, appealed so uniform in its 
roinposiiioii, as to desia ve lieini;' eomidered a new spec ios, lia* 
which the nanu' finry.strautian'ifc, or Sfromnilv. is jiroposetl. 

Its geological situation is ni veins, oi- rather in nests, aceom- 
jiaiiicd hy galena, in the above nientloiu'd rocks, which may 
perhaps belong' to a ^-rrij-icacJir ionncttion. 4’his rock a])])ears 
to rest <*n niica-skite. vvhicJi is in coniu'clion with gneiss anti 
small graiiud granite ol‘e grey colour. ^ 

1 may add, that n rc'cenl a!lemj)( to ])rocuu‘ fVesl^ifcjiecImenii 
ol’ dlls ininei'a! has hi'cn unsiaees.sf’nl, anti a iVieiid, visited 

the s])ol, w as only jd)le to lind masse, ^ common sulphatt'of 
barv tes, vvliich I j)p-viousiy kuevv to bt' abundant in that neigh¬ 
bourhood. 

j .i\ rai’ooi,. dull/ 81. I8l|'. 


\ii'r. \X\1II. — Aci'ounf of r .s'ln^-iifarh/ Poisonous Jnscci 
' iJiicli dvstnujs fjorsi 'i. li\ ll'.e, llevereiul Ki.ia,' (.'ounk- 
I.O's • 


1,X the (’hoctaw (a)unii’; , 180 miles N Jv of xNatchez, a par! 
of the’pubdie road is remit red fan ion." by the periodical return 
oi’a poisonous and tlc.-itriictive fly. C’ontrary to the custom of 
othi'r insects, it al'vays aiipears when the cold weather connn.('nces 
in December, and as invariably disappears’on the a]>proach of. 
warm weather, ab«)ut the Isl c)f A]jrll It is saitl to have been 


" Tliia artidc is cxlrKCtc 1 frotii M\ (’ojiiclitis’s nf the o*' 

3't'iifsst‘i’, published ill ttic American Jmiriial »J .Vc/i.N<'t', No. iv. p. tlSS- 
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first remarked during a snow storm in the winter of 1807, when 
its effects upon cattle and, horses were observ ed to he similar to 
those of tlie gnat and inuscjuito in sunmier, with this diflerenec, 
tliat tliey were more severe. It continued to return at the 
same season of the year without producing extensiAC ntisehief, 
until the winter of 1816, when it began to be generally fatal to 
the horses of travellers. So far as I recollect, it was stated that 
from thirty to forty travelling horses w'ere destroyed during 
this winter. The consequences Avere alarming. In the Avilder- 
ness, w'here a man’s horse is his chief dependence, the traveller 
was ^iiqiiised and distressed to sch? th'e beast sicken and die in 
cojivi/tsions, somclimes within three hours after encountering 
this little insect; or if the animal were fortunate enough to 11 a e, 
a sickness folloAvecl, comnionlv attended Avith the siuklen and 
entire shedding of the hair, which I’endered it unlit i'or use. 
Unwilling to believe that elfecis so dreadful couid lie jiroduced 
by a cause a])[)arently so trifling, travellers began to sus])ect that 
the Indians A»r others, of Avluan they obtained food for their 
horses, IW, for .some base and .selli.sh end, miiigled j)oison 
with it. ^^I’lie greaUist precaution was observed ; they ri-fused 
to .stop at any hon.se (>11 the Avay, and carried for a distance 
of'forty or fifty miles, their own jirovisioris; but, after all, suf¬ 
fered the .siune calamities. Thi.'^ excited a serious inquiry into 
the true cause of their distress. The fly^ Avhich has been men¬ 
tioned, was knoAvu to have been a most .singular insect, and jk*- 
CLillarly troublesome to horses. At length it Avas admitted hy 
all, that the caii.se of the evils complained of could be no other 
than this insect. Other precautions ha\'e since been observed, 
particularly that of riding over ^he road infested Awtli it in the 
night, and iioav it hajipcns that comparatively few horses are 
destroyed. I aib iniablc^ to describe it 1‘roni my owm obsciwa- 
tion. I jiassed over the .same road in Ayiril last only tAvd Aveek)^ 
after it dlsajijieared, and was obliged to take the descrijilioii 
from others. Its colour is a dark broAvn ; it has an elongated 
< liead, with a small and sharp proboscis, and is in size between 
the gnat and nni.squito. When it alights upon a horse, it darts 
*iliroiigli the hair much like a gnat, and never quiUs its hold un¬ 
til* rem'ovAl by force. When a horse stops to drink, swarms 
fly about the head, and crowd into the moutli, nostrils, and 
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ears; lienee it is suppfised llic poison is communicated IruMird- 
ly. Whether this he true or not, tlje most fatal consecjucnces 
result. It is singular, that from the time of its first apjiear- 
ance, it lias never extended for a, j^reater distance than forty 
miles ill oiv direction, aiul usually il is confined to fifU'en miles. 
In no other part of' the country has it ever been seen. From 
this fact, it would seem prohahle that the cause of its existence 
is local. Tint what it is, none can tell. After the warm-wea¬ 
ther commences, it di.sapjicars s effectually from human oliser- 
vation as if’ it were aihnhilati'd. Towards the close of*, Decem¬ 
ber, it spring’s up all at^mce into being, and resumes the work 
of destruction. 

A filet so singular, I could not have ventured to stiiti' with¬ 
out the be.st evidence of its reality. All the circumstances here 
related are finniliar to hundreds, and were in almost every 
man's mouth when I passed through the country. In addition 
to this, tJiey wen* confirmed by the account which I recc-ived 
from Folonc'l .I(>hn AI'^Kee, a gentleman of much inli'llig*nce 
and respc'C'tability, who is the present agent of the (ieneral 
(iovermnent fcir the ('hoctaw Nation, lie has consented to 
obtain sjieciniens of the insc^ct for examination when it returns 
again; and will, 1 hope, accomjviny the transmission with a 
more pcTf’c'ct descri[)tiou than it Inn bc'en possible for me to 
communicate. 


AiiT. XXIX. —(hi the Pho.<tphorr.Hccnec q/'Hivends. 1}^ !)a- 
Ain lliiKMSTi-'.R, LL. 1). F. R. S. Loud, and Fdin. 

* 

JL HE phosphorescence of minerals sc'cms to have bei'ii first 
mentioned by lienvenuto C’c'Hini, in his 'FreatiiH* on Jncellery*., 
which was ]mblished earlv in the 10th ccaitury. lie thc're in¬ 
forms us, that he had seen a carbuncle sliiiie in the daill, and 
that a coloured stone of’ the same kind liad been found in a 
vineyard, near Home, by the light whi<h il emitted in the nighi. ^ 
In tile year 1003, Mr Hoyle observed, that a diamond gave out 
a light almost ecjual to that of a glow-w-orm, by the influence of» 


Dur Trattati dclV Orijnena. 
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lieyl, or by attrition, or by simple pressure; but he does not 
a])pear to have notiex'd tVe same property in other minerals. 

Although the develoj)enicnt of light in tlccayed wcH)d, in ani¬ 
mal bodies, and in artifieial phosj)liori, was studied with nuieh 
attention in the 17th and IStli eentiirics, yet little attention" 
seems to have been paid t() the phos[>horescence (d’ healetl 
minerals. 1^'luor-spar, and one or two otlier substances, had been 
accidentally found to emit light, when placed upon a hot iron; 
but the sulfjecl had never been, investigated with care, till the 
year 179~, when Mr Thomas Wedgwood laid beliae tJie Royal 
Society, iiis Kxperinients and observations on the jm>cluction 
o)’ light from different bodies by heat, and by attrition* 'I'he 
general mi'thod Avhieh he employed was, “ to reduce the body 
to a moderately line' ])owder, and to .sjwinlvle it by small j)or- 
lions at a time, on a thick plate of iron, or mass ol’ burnt lu¬ 
ting, made of sand and chiy, heated just below visible redness, 
;ind remoAed into a perfectly dark jtlace." Hy" this means, he 
iound tli(‘ l()llowing; minerals to bc' Imninous by heal. 


Tluor-s})ar vjf various kinds. 
IVlarbles of various kinds. 
Red leidspar from Saxony. 
Diamond. 

Oriental i‘id)v. 
leekmd spar. 


Steatite from Cornwall. 
RIack flint. 

Rock-crystal from E. Indies 
White asbestos. 

Red irony mica. 

Alabaster. 


'riie Abbi.' Ilauv vvho availeil himself with singular suicess 
oi'the physical ])roperties ol’minerals, hasem])loyed their phos¬ 
phorescence ;is a distinguishing character, lake Mr Wedgwood, 
he developed it, by throwing the mineral, when reduced to pow¬ 
der, ujion a hot iron, and in this way he iound it only in tlu 
j'ollowing sub.stiyjces ■ 


Fhi(H' spar. 

Iceland sjiav. 
Arragonite. 
Phosphate of I/nne. 
(irammatite. 


(kirbonate of Rary ths. 
Carbonate of Slrontites, 
Harmolome. 

Dipyre. 

Wernerite. 


' • 7'ratf., vol. H2. |). 2S. 271'. 
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Havinjy had oecaiion to cxain’mo the nat\irc of the rnilt- 
Icd by I)li()sph()ivscont bodies, 1 was led to attend to a subject 
Avliidi T liiicl coiisjcloicd cis cxliuxisii'cV obiscrvtitioiis of 

ir.aiy; but luivino-st^cn indications oV vb^^sphorescoiicc hi sub- 
stances wlficli ^v^re not contained in his list, 1 vestdved to repeat 
ills experliiienls, and to exaniiiu’ evxTy niincrsvt which I could 
readily eoniniaiul. 

In makinc; these o\]K‘riuients, I nc,’er reduced the \^xj[y to 
powder, l^ul always placed a ' Vaf^inent »)f it upon a thick itiags 
of hot irvai, carried into a dark room. When tlu* phosphorev^ 
cence was not readily percci\ed by this method, 1 took a pistol 
barrel, and having shut up the tonch-holi', 1 introduced the* mi¬ 
neral into the breach, and placed llic' hotloin ol’lhe ban\“l in tlu‘ 
fire. Before a red heat was protluced, the phos])lK)i’i-sci‘nei‘ was 
distinctly soc'u by looking; into tlie barrel, w liicli I sonu limes <li(l 
throuoli a plate of gla.ss, to keep the lieati'd air from the i-ye, 
and s(tmelinie,s lliroii£y|i a stnall telesco])e, adjusU'd to distinet 
lisjraiat the hot lorn of the barrel. At other times t lie nni-ieral 
Avas not introduced into the' barrel till it was taken onl oT ihi' 
/ire, and till the red heat bail entirely (hsa})])eaii‘d. 

In this wa^, I ublained the follow in"- re-sulls. 

'I'AHLhl of PUosplioi <. sci‘nl M'mcnd.'. 


N.'iiiics of llio At iiR’rjIs- 


Kliiitr spai 


. t^oniiiact (liioi 
h Siinely (luoi 
(^iloarooi-^ spai 

I.Milestone from >i'orth ol 

Ircl.nnd 

Ao^j)hau‘ of lime 
10 Arragoiiitc 

Carlxinatc of liarytcs 
HarmuUimc 
Dipyi e 

tn-ammatite fiurn (Uenlilt 

t J---CoriiAViill 

Topaz, Abenlcen.shire 

-^Ura/.iliaM 

--New Holland 

llubcllitc 

20 Sulphate of Imie 
*-li.'i ivies 


( oloiii of tin; 
!\l inei als. 


I I'lii-idc; 

I niuish-wliitc 
I ^ ollow IKll 
I White 
j ^'ellow 
j Trans^jaieiit 


! Pink 

Dnly white 
Wliitisli 

I Coloui less 

While 


I Hluc 
I V ellow 
! ^V^lltc 
I llediliih 
I ^ elliiw isli 
j Yellow 
Slate ( oioiii 


Cdluiii ami I iileiisity of their 
I.ighl. 

(li eeii 
r.ltiisli 
iiliie 

l''me (,re( ii 
Wliite spalks 
Yellow 
^ ellow ish 

\ ellowish-ied 

Y el love 

lleddisli-j ellow 
Pale w'Idte 
Ueil<ll'-.h-Yello\v 
Specks of li'^hf 
A ellow, 
lUiiish 
lillllsh 

I' amt yellow'isli 
niiiish 

Seal let , • 

1’ amt light 
I’alc light 

Pale light • 
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Xaincs of the Minerals, 

1 

Colour of the 
Minerals. 

Colour and Intensity of their 
Light. 

--- ■ ■ 

Siiljihute of strohtiles 

, liliiisli 

A fragment shone pictty bright 

---lead 

' 1 


faint and hy Ills 

2.J Ai'liidrite 

■ lledilisb 

h’.iinl light 

Sndalite 

0.11 k jrreoii 

I’letty hn%lit , 

liilter ,s]!ar 

t ellonish 

faint w bite 

lied silver ore 

lied 

I’retty bright, but Hitting 

Ilii' vstrontiaiiite 

V\'liite 

fiiint 

tin Arseiii.itc of Ji'.id 

Yellowish 

Blight while 

Sphcnc 

Yellow 

Bright white | 

TrCMiiolid 

t\ liilish 

lleiidisli-^ellow 

Mit.i 

flreenislt 

Whitish 

--(loin \Vav£;at/ 

liluek 

W'hi'e specks 

;j,3--- 

Blown 

Pretty bright i 

'i’ltaiiiiini sand 

Blaek 

Feeble spcek.s j 

Iloriisloiie 

(; 

ley 

Yellowish j 

Table s])ar, Dot^natska 

Whitish 

Yellowi.sli i 

l.ajiis lazuli 

IV lie 

l’’aint 1 

It) SiioJinnene 

(ireenisli 

Faint i 

Tiliinite 

lleddish 

Isvlremelv faiiiL 1 

K \ anile 

Yellowish white. Bluish 1 

t'alaniine 

Brown 

I'aiiil 

Aiifrite 

(Jrecn 

Pietty bright 

Ij i’el.ilite 

lleddish tin^e 

Bine and vei y hiight 

Asbestos iiirid 



I*ietty bright 

1 )alhoblc 

Tiansjiareiit 

Bright 

(Airnndnm 

Brow 11 

Bright 

Anatase " 

Daik 

lleddish-vcllow 

.jO 'rinifistate of lime 

^ ellowish-while 

Brilliant like a burning coal 

Quartz 



^\'ry faint 

Amelbvst 


The phos- 

Faint 

Obsidian 


])lioreseeiiee 

Pietty hiight, diity hliic 

Mesotvpe from Ainei'^nc 


ol these nine 

Very faint 

.j.» (llassy .leivnolite 


- minerals 

Little ‘jiccks 

llnbv siUer 


was obscr- 

llather hnght 

Mniialc of silui 


ved 111 the 

Blue 

Cai bonale of coppei 


pistol bai rcl. 

Very laiiit 

(ircen Tclesie 



Pale blue, and jiietty bright 


As ]VIr Wi'djiwoocl lins maintalnal that iniiuTals can never l)o 
“ entirely (lc])rl\e(l ol’ this jn'operty hy any ninnhej; of healings 
or hy any decree of heat,” I resolved to try the experiment 
with a specimei^ of ‘^reen fluor-spar, vvliieh was highly ^plios- 
phorescenl. In order to ])revent it Ironi flyinjjj to pieevs, as it 
always does when ex])osed to heat, 1 wrapped it tightly in })l;u 
tinmn foil, and e\])osed it for about an hour to the heat of a 
common lire. When, taken from the crneible, it had entirely 
lost its greeir colour, but was in no way cracked or injured by 

« ■ ' *’ ' ” 
• Tli(!jnli(isi>liovt'‘MCiii’C' of anutusc is entirely ilifTerenl from that of oilier niine- 
inls. It a)i])VMns siidilenlv lite :i llaine, and is soon mei. 
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iho hc.it. Its ]’>hosplu)n‘st‘ciui\ however, was cntirchf ffme; 
and thoucrii I i)l.aced one fra-uu-nt for several days in\he rays 
of llic summer sun, and even hr\\]\,nM light 

near tlie focus of a hiirning-olass, 1 cuv>\,\ succeed in obtain¬ 
ing from U the sllghli'st indication of l>hos\Au,r(«scence. * IVhen 
})laced upon tlie heated iron, it lay ipiittly u'. ,vs place without 
Hying to ])ieccs, as it never lails to ilo before the phu^^.l^ovoscence 


is e\linguishcd. 


Although the ])ro])erty of^ 'mbiblng llgliJ is not r.v'v. .warily 
connccleif mill that dl' going it out nhen exposed to heav, 
there can be n(» doubl'll'at this proj)erty is also possessefl \)^ 
seviTal mlni'rals. I have re])(“at('dly ol)served it in the diamond 
anil in blende, as others had ])re\iously done; and we are In- 
I’onned by Dufay, that some emeralds imbibe light, and by 
nrugiiatelll, that lapis lazuli has the same pro])erty, while 
IJcccaria maintains that it is possessed l>y almost .all substances 
"A hatever. 


In examining the nature of the ])hosphoric light enil'ted by 
heated minerals, liy analysing it with a doubly refracting p^sm, 
1 noticed a very singular illu.fion, which lias already been al¬ 
luded to in this Number. In ohseiiiig the two images of 
the luminous Ir.'iginent, one oi' them occasionally disappear¬ 
ed during the revolution ol’ the ])rlsm, but according to no 
regular law. I was therefor'- led to lu-lieve that die (luor-s[)ar 
emltled, by fits, light polarised in difierent ])lanes. A result so 
extraordinary required every kind of verification, and I soon 
humd that no such property w-as indicated wlien the light was 
.^inalysed either by reflection or by a prism ol‘ calcareous-spar, 
in which («u of the ]iencils had bei-n extinguished d’he dis¬ 
appearance of one of the images had thereline arisen from its 
h.aving been seen Indirectlv, (as one of tin- tw*) must always he,) 
in consequence of which the retina occasionally lost the powa-r 
of perceiving il-f. 

Tlie following arc among the jirincipal results of the preced¬ 
ing expi-rimeiits. 


* See P/ntosa])hical Tiiin\fi(tiling tsjfl, j/. I 1^- 
-(■ Sc-c p.igc of this Niimlic). 
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1. That the ))ropcvty <>1‘ ilcvolo])!!!" pliosphoric light, vvluni 
t‘X])()sc'(l lo Jioat, is vc'i'v connnoii juiiK'ral l)()(lit\>. 

That when it dues exist, it i-’ eunnnonly l()iind in 

coloured, or inipei leetly transp-nent minerals. 

8. 'j’hat tile colour of tin- pliosjjlioric liglit has no,fixed reW 
tioii to the colour of l))c minerul. 


4. That tills pn>i>crty may be entirely destroyetl by the aj>- 
pJicalion of an intense heat. 

5. *1 hat ni gencTal light is no^ reab.sorbed by jihosphorescenl 
niinera/s niien exposed to its action. 


6 iliat the ])liosph()rlc light developed by lieat is inuomiect- 
rd uitli the ligbl gi\uioii1 hy attrition, as bodies deiifned of 
the lonner still retain the jxnver ol‘ giving out tlie latter. 

<. ilial tins jiliosphorie light has the .same jirojierties as thi- 
direct light of ilu- sun or any other luminous body. 

8. J hat as there ari* specinu'iis of most of tin- substances 
tout,mud in llie jireceduig fable, that are not ])liospliorescenl b\ 
he.-n. It cannot be regarded as an essenliid character of iho.si 
minerals lliat posse.'''s it. 


Ksk-iiji,l, 81 . IHlf). 


A nr. XXX .—Annunt of tlm nnr li'tna/// (dilvan'n' in- 

vcninl hj/ j\l. Z.\jiij<tM*. 

J-lIE gaUame pde receiuU iiuenled by M. Zr.mbom, and 
uhich he has called a li'ninnj ]*iU\ is comptjsed (a)l\ oi‘ i\u) ele¬ 
ments namely, a metal and a fiuid. The metallic’ elements oT 
llu“ ])ilc are t\\eni\-nlu(' small .sqijares {<f tin-roil, about half an 
inch long on each side, and terminateil by a via y fine tail, from 
tno to three inchfs in length; and the Iluid element is distill¬ 
ed Plater, placed in thirty watch glas.se.s, arrangi’d circidarlv on 
a table. 1 he water in (wery iwai adjoining glasses is eonnect- 
etl with one of llu- elements of tin, by jilacing the r.([uare por¬ 
tion of tile tin in ode glass, and the tail in tlu* adjoimiig one ni 
sutJi a iiiamier that the .sipiare portion is wlu'lly immersed, while 
file lad inei'i'ly lonehes the du’d. When llie metallic (.‘lement.>- 


i’liljliilica m f.iibcif-(/e loin, J>, j). Hi. 
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are all arran^rul ,n a sin.Uai iu.uuuM-, arid when the first and last 
olasst*. coinnuuucale only hy mean. „r all the intennedlale ones, 

Jt wll he f(,nn(l hv luak.n.i.- a conmnnuv.uion between tlie first 

olass and the ^rouml, ami between the Uei 

ser, that the }ille has U\o poU's, one vitreous av.a 

oils, the former eorres])on(linj:r to tlie small sipunv., ^ 1 ^^, |.^l_ 

ter to llie Ion" tails. 

If the ])lle is eonstriieted with elongated rectan^idar 
tin, no eleetricltv is develojied v Ij. i tin t wo exiremities o\ 
ret‘1an"lc‘s an* eijualiv inimersed in the distilled water of tlu 
uateh ^^lasses ; bill \ihcne\t‘i' the\ are immiTsed iirieijiiallv, the 
lieetrielty exhibits itself at tlu' poli'^., a. in the eonstriielion 
alri’adv deserilied, the vitreous poK* alnass eon’e.poiidlii" to the 
l.'irevr surface iimiK'rsed, and the resinous one to tlu> sinalh'r 
Mirfaee, so that the same pole may be rendereil alti'niati U vi¬ 
treous aiul resinous, by immersiii" nime or les. of the nearest 
i'lids of the reelani>ies ol’ tin. 

When elements of /iue or eojtpi'r are Mihstituled in plai*' 
of the tlu, the same I'ffeits aiv |).odiieed , but mj iuihialioiis oi' 
eli'cti lcity are obtained trom oxidi- of manf;auesi-. 

A ])lle eonsti ueti'd in the preeeoiiiiL!; in.ui'.tr does net cha<t,e 
'.he condenser liistant.iiieoiisly. The elei'tricity doe. not ejipiar 
till .‘iboul tlu end ol iutifa niinuti-, and ofteu loii:;ei,aUv} it then 
"radiially incrcast's. This efl'ecl mi"ht he a ci ibed to oM' isliou. 
as till' pile would then have thri'e vliami'.'s; but ,u t!ie ei>(l of 
several days the devi'lopi’nient of I'lectrieitv was as poui'rful as 
at ihemonuiit when the appaiatii,. wa. arrauLU'd, a!lhou"h lu-t 
the'sliiihtesl traee ol oxidation could he percxivtd ^’Idieo /iiu 
v\.!s substitiitdd fill’ tin, the eli’cjri'.ilv diniMii.hed.xslIu'oxlda- 
Iion increased ; it then dlsapjieared and afterwarils r('-;'.j,.peaii'd, 
with an opjiosite character, lienee it is ulan!f•^i. that tlu di'- 
velopemimt of electricity in the Ibnary Pile is not owio^to the 
oxidation of the metal. 

A pile constructed with ten ihscs ol tinned jiapi i', viithoul any 
iitlier substance, produced, in about half a minute, a lieviaijon 
(,!'a third of an mcli in liemiet's eleelrometer. furnished with a 
coiuleiiser. '^I’he tinned laie po-.'-essed vitK'oiis, and the pa]M i 
hue lesinoiis ekrtricily 'bins efreet uivariablv iiurcysid wildi 
ill?’ iiuniber of tlte discs. 
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Another pile of ili»<. of tinned P-^. the paper face 

c„vc«d Hill, a fihn of honey. « *<> k«=P “P * 

liimiidity, likewise gave siSn**’ 'i 

1 - orodiK-e the same degree ol eiwtricity as 

forty ro fifty discs 

. *■ T •T„nf discs of tinned pancr ; mid the clectn- 
thc prec'eding ^ . 

city was besides ofopposite character, the honey lieing vi- 

ticoiisly rcsinously, electrified. On the following 

day elec/ricity had rapidly diminishcil, and at last it coni- 
jjjetcly di,N'i})pearcd, the pajiev having been penetrated through¬ 
out witli the honey, and the tin hvhvf cqualhj hi contact by its 
two surfaces wfith the latter suhstaiife. 


A pile of discs of tinned paper, in which aJi the discs had 
been glued together, gave no electrical indications, because the 
metal w’as equally in contact with the paper at each of its faces. 

AVhen a binary pile, like wny of the preevding, h*as beconu' 
inactive, its energy may he restored, by simply raising the discs, 
which, by the action of the air, iiill diminisli the influence of 
humidity ujioii one of the faces of c'acli disc. The hinarv piles 
iiidc'cd do not jircxluce any effect, unless the touching surface's 
of the metallic and the fluid element are unequal. 

'^I'he energy of the hinarv |)iles is much Influcmccd by the 
conducting power of the fluid which forms the humid element. 
A few'drops of a solution of sjil ammoniac added to the distillc'd 
water, augiru'nts a little the elc'clricity of the pile; hut if we 
continue to add more, a diminution of action takes place, and at 
last th(‘ energy of the ])ile is destroyed. Hence, it follows, that 
the humid clement must he an imperfect conductor. 


Akt. XXXI. —Account of a Remarkable Comet uritich has re¬ 
turned to oifr Stjstcm in 178G, 1795, 1801, 1805 and 18] „ *. 

* « 

JL llERH are few events in the natural world, which excite a 
more general interest than the apjx'arance of remarkable comets. 
Associated by the vulgar with the pliysical and political convul¬ 
sions of oiir globe, and regarded by astronomers as capable of 
producing the most overwhelming effects in their passage across 

* 'J'lns jirliric is drawn up piincipally fri.m tcltcrp ot Buron Von Zach addrtiisrcl 
one of oiir roncspondcnti.— Kn. 



Account of a RemarkahU ‘‘ 

the plancuu-y orbite, *ey havo „6ljects ^^ 

degree of importance which they could not have c™nma,ried « 

objects ol science. 

As the comet of 16*82 is tlie only unemt vo,.^l , 

Il l • -4 1 4. ' in which 

these bodies*nave re-visited our system asvvtn\omers hav * 

rienced no inconsiderable dilliciilty in ssigning reasona^" 

attributes to ihcsc mysterious strang rs. Under svuh circutn 

stances, the discovery ol‘ a comet which has returned jivc times 

which never ranges beyond the yrbit of Jupiter, and whieV 

therefore be regarded a?! forming ])art of our own system, irt 

event peculiarly iulerestin^ to astronomers. Its short period of 

little more than 3] years, and its mean distance Irom the sun, 

which is not in^ieh greater than twice that of the Uarth, connect 

It in a particular nnaniicr with the part of the system in which 

we arc placed and when wc consider, that in the performance 

of its triennial rounds, it crosses the orbit ol’ the llarth more than 

sixty times in tlie course of a eeiitiiry, we cannot hut consider 

the probability' of a collision as greatly increased. 

'riiis remarkable comet was discovered at Marseilles by M. 
Pons on the 26th November 1818, in the constellation Pegasus. 
It was easily seen through a night teleseojK*, and had a diame¬ 
ter ol' from five to six minutes. The parabolic elements which 
w'ere eompuled for it by M. Ifouvard. ilid not re])ieseiit the ob¬ 
servations Avith siiHicient aecuraev- 'J’he diffeirnee between the 

s' 

theory and fihservation, Avas reduced i'rom 3' to 30'''' by the el- 
li])tieal elements computed by M. Knke, Joint Director of the 
ObscrA'alory of Seeborg, Avhicli avc publislied in p. 200. of our 
last Number. 

As this cu|rict had a short period of little more than 3', years, 
or 1202.54 days, astronoiiiers naturally conjecturcil that it must 
haA'C been repeatedly ohseiwcd; ami they so(*ii found that it 
liad a considerable resemblance to the comets of 1786, 1795 
1801, and 1805. Dr Maskelyiic had obserAcd it on the 20th, 
21st and 24'th November, and eomjiared itAvith three small stars 
of the 7th and 8th magnitude, Avhose positions are unfortunately 
not known. 

The following elements of its orbit as calculated from the oh-» 
servations made in 1795, 1805, and 18} h.-ive oUcli.a stngiJar 


“ Dr Olbcis of Bremen Miggc.stcd that the comet of 1795 was the same as that 
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coincidence, as to put it beyond a doubt d.at they arc the same 


comet. _ x.i/yor 

Comft o/ J7Jo. 


Passage of pcrilielion, Dec*. SI' 43881 

4 

Mean time at Gotha. 


Longitude of periheJi"", 

156" 49" 32" 

- —— nitfle, 

3.35 1.3 5 

Inclination o/’orbit. 

13 45 43 

Angle of ercenti-lclty. 

58 08 43 

l^oSiiridmi of ball’the grc'atc'r axis. 

' 0.3149907 

I/alf the greater axis. - • 

2.2145 

Com i (^^'1805. 


Passage ol'pcribelion, No^nnocr 21. 5061. 


Mcsin time at Pans. 


laongitude of ])erilieii()n. 

15(>’47' 19' 

-node. 

334 520 5 

Inclination of the orbit, 

1.3 3.3 30 

I.ogaritlini of tlie perllielion distance. 

9.5320168 

Half the greater axis, 

2.213 

Keeentricitv, 

0.8')-62 

Period, 

1*202.5 days. 


Comet o/’ ItSJ 

‘ Pas:i;ifrc‘ of poriJiclion, mean time al Ciotha, .Jan. ^7. f2Sf)77 
Ia()n«>’ilu(le of perihelion, 

—- node. 


Inelinatlon oforhil. 

Angle of cceentrieily, 

Logavitliin of l»alf the givaler axis, 
flali’tlu'gri'ate''axis, « 


I5d 

id 1* do () 
l.'i 0 
r,y, « 5S 
d d 1-500 
i2.2idi 
1120ii.5-4< days. 


IVriotl, 

m/ 

h’rom these t^^emenls, M. Knhe .las c leulaled the followinff 
epliemcris for the months of .inly, Aiigust, September, and 
October. 


1819, duly 10. 

- 20 . 

-30. 

Aug-. 9. 

-19. 

-29. 


Right Ascension. 

320" 4-9' 
322 20 
317 4-7 
313 17 
309 20 
306 11 


Declination, South. 

23" 4.3' 

24 54 

25 51 

26 29 
26 47 
26 48 
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returned/ive to our System. 


8. 

Ascension. 

Declination, 

54' 

26° 35' 

18. 

80a 20 

26 13 

28. 

301 5\ 

25 45 

8. 

801 53 

25 13 

18. 

302 20 

39 

28. 

303 33 

\ 


From this t’])]K'mc*rih, it a];)|)C‘ars, tliai tiiis comet is wv 
m oj)})osition lo llic sun, and may be seen by very }>«worlv,\ ^ 
siO])es. ItsTllstanee I’nmi us, boa -ver, is nearly double thin vj,- 
llie siin ; and tl^on**’!! nniU^ eniineu' observers are in search ol 
ii, v'e liH' I not vet In ai'd '•!' n- ('i'.coM ry, and iear that it may 
iKiss lo its ajiiii'lon u'i tut beu:;^ nutieed. 

a11:i'»i.<.: 1) ibis ctMUvi ii<|>;o;mu‘s nearer Morciir^ tlian any of 
.'t ( 'n'r {ijaiu-ts, artd will iherelore be ilislurbed by its action, 

e there i.s re:vson U) think, that astronomers will have Creijiient 
tjijioi fnr'ties ol" w;.l<lhii^ tin* apju’arance and motions of‘ tliis 
uUerc'stm” inhabitant of’our syslian, and will thus lie enabled lo 
•huav new li^hl njion a class oJ' bodies Avliieh tliey have had 
tf" Moporfinities of'studyimr. 


\n'i' XX\.I1.— Noi/ce icuprctin^ the (Ji.scuxmp of the Skele¬ 
ton of a Wtmlc^ i,)i if'C cwlolc of Air^hrey^ near Slirlln^^ the 
oucf"o/ S>r Jf'J>r I .V' r 'yovnhn^ fianmef. Connminlca- 
led b\ K"i.ia-'r li.Ai.it, li'-o. Si. S. K., M. W. S., anil 
l.i S. 1 ■ 


1 M 'KD \TE^i adjoiiilnj., the eat'' ol’ the east approach to Air- 
ihiey C.istle, and iiea*’ tlie Illll T li inniyat, one ol' the Oehlll 
Mountains, there is a considera. " ini a* el fiat ground, covered 
with peaf earth. The cover' of'peal eartli varies in thickne.ss, 
from a few inches to about lour I'eet. Under it lies a blue co¬ 
loured silt or slndjve, many feel in depth, this last beln^' evident¬ 
ly the alluvial depo.sit of the River Forth at ..some remote pe¬ 
riod. • 

Several years ago, Sir Robert Abcrcrombv, in carrying for- , 
ward the exlen.sive improvements of his estate, began,to •drajj^i 
ih* aboAC mentioned piece of grouiul, Avhich was then very soft 
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and marshy. In the course of this oper/ihon, the workmen, m 
tlecpening tlie east ditcli, forming tl)t' march wltli the estate of 
Powis, tlie ])roj)crty of Edward Alexander, E.sq. came upon a 
substance which they conccir^ d to be the* trunk of a tree, many 
small branches of trees )>/iving occurred in the digging of this' 
dilcli. In the inonlk of July last, in order to render the drain¬ 
age more com])k'/c, the march-ditch was still farther deepened, 
when the worAmc’ii were again obstructed by what they consider¬ 
ed as the nee before noticed. ^ They began to cut it with lial- 
chcf.s hut they had not proceeded far with the cutting,bef'ore they 
J/seovered that tlie substance was bone, and not ^vood. This de¬ 
termined them to remove the* earth-cover all around. They 
soon ascertained that the bones belonged to thcldceleton of some 
animal of very great magnitude. This created no common inte¬ 
rest, and Sir llobert Abcrcromby ga^ e orders to his workmen 
to proceed carefully in searching for the bones. Each day as the 
bones Mere found, he caiisetl them to l)e wa.shcd, and deposited 
in a place of .safety in his court of offices. 

The skeleton is evidently that of a whale; and the animal 
appears to have been about 72 A'ct in kmgth. Tin* grc.-iter part 
of the bones were found at the depth of' about four feet and 
a half, but some were nearer to the surface. The head was 
lying across the march-ditch, the jaw-bones projecting a few 
feet over Sir Bobert Abcrcromby''s march-line into the estate 
of Powis. The tail lay in a westerly direction from the 
head. Tlnmgh the bones were a little disjoined, yet they lay, 
upon the mIjoIc, in a regular position. The bones which have 
been jireserved consist of the cranium, numerou.s vertebrae, se¬ 
veral ribs, the jaw-bones, and the bones of the styimming-paws, 
with some .smaller bones ; likewise some Ivmcs of the ear, parti¬ 
cularly the rnaVoid pnx’ess, which is remarkably hard, and some¬ 
what of the shape of a largo shell of the genus Cy\)ra’a, for 
which it was at first mistaken. Some of the ribs are 10 feet 
in length; and it is rem.'U'kablc that one of them had been bro¬ 
ken and healed Jigaln, being, as usual, much thicker at the place 
of fracture.' 'I'lic bones are in general firm, and in a state of 
good pre.scrvation, excejiting the jaw-bones. These last w'ere 
Unmurei] chiefly in the dry bank upon the side of the ditch; 
and upon exposure to the air, the cellular structure speedily fell 
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to powder. Bones of ccpially open structure, wliich lay in the 
bludge, remain \'ery entire. 

The sitnalion in wliidi this skekum I,a, been found, natural¬ 
ly suggests several very interesting piluts rf inquj^ connects 
with Geolo^.and in partieukr with tile changes which have 
taken place in tlic bed of tlie llivei' Forth. 

The skeleton, and the place where it was fount!, been 
minutely examined by my friends, Thomas Allan, and 
James Jardinc, Esq. Fellow of ^the Iloyal Society of V.v\\a_ 
burgh, and f)y Patrick IVeill, Estj and Melville Burd, Est^ 
Members of thdyWerneriart Society of Edinburgh; and Mr 
Jardine has ascertainetl, with his usual accuracy, that the 
place where thJ skeleton was found, is J20 feet higher than 
the surface of the highest tide of the river Forth at the pre¬ 
sent day. This circumstance leads to this legitimate conclu¬ 
sion, that the tides in the River Forth at some farmer pe- 
ri(Hl rose much liigher than they do at present. Now, as in all 
llie alluvial land which stretches along the River Forth, beds of 
sea-shells are found, it ap])ears that the waters of the ocean* 
must, at a remote period^ of time, have extended over all 
the flat lands or carscs both to tlie west and east of Stirling 
Castle. At that period, the })icturcs(juc greenstone rocks ol' 
Stirling, of Abbey Craig, and of Craig Forth, must have ibrm- 
cd islets in the sea, having an aspect somewhat similar to those 
in the Forth near Queensferry and Leith at the present day. 
AVe liavc every reason to believe that matters c-ontinued very 
long in this situation ; for we know fi'om acAual trials made, 
that' the alluvial silt or sludge in the district of Stirling, is in 
some places in^rly 100 feet in depth. 

To the eastward of» the place where tlie skeleton was found, 
are the remains of a Roman Causeway. The trac*‘s of this causc- 
w'ay werc*some years ago distinctly seen, while the jiresent road 
by the foot of the Ochill Mountains w'as forming. Tliis cause¬ 
way led southward to the Manor-ford or passing-place, ufion the 
River Forth. Here there was a Castellum, which is now de¬ 
stroyed, but which was in good preservation wlthifl these last 
forty years. It appears, therefore, that since the time of the . 
Roman invasion, very little change has taken place eitljer upoif 
th^bed of the bkirth at this place, or upon the level of the ' 
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adjacent banks. Whether we suppose the waters of the ocean 
to have subsided to the extent of tnenty feet, or the banks of 
the FortJi to liave been elcvatcrl to that extent, we may safely 
ascribe tlie stranding of tlie whale, of which the skeleton has 
now been found, to a )M / iod much more remote tfian the Christ 
tian Era. 

TJicre was IIjmikI close by the skeleton two ])ieces of stag’s 
horns, thrf)i/^h one of which a hole apj)cars to have been per¬ 
forated r»/'about an inch in dipiiieter. 

I hit end that a plan ol‘ the grounds'adjoining the spot where 
t/je skeleton was found, .sliould be iiiade; an,«l I mean, along 
with it to give a minute account of every particular attending 
this very interesting occurrence*. 

The lovers ot“ natural history arc under great obligations to 
Sir Robert Abercroniby, for the attention he j)aid in .searching 
lor, and securing the bones of the skelett'u. It may be added, 
tliat he ha.s in the most |)olite and handsome manner prescMited 
the whole to tlic Museum of the TJniversilv of Edinburgh, 
wliorc tliey are now deposited. 

Ai.i.oa, ) * 

I v# Sepi (’tuber 1819. j 


Art. X\Xlll.--^/l(]dHiun(d y(jch' relative to the Iltfposulphu- 
rom yic/d *.—By ,1. E. W. IIejiscuiil, Escj. E. R.S. &c. 


In order to obtLiin the hyposulphurous acid in a state of insu¬ 
lation, a dilute solution of hyposulphite of strontia was mixed 
with a slight excess ol dilutd sulphuric acid, and the mixture, 
well agitated, divided into three portions, Avliich were poured on 
as many filters. The first was received into a solution of sub¬ 
carbonate oi potash, from which it expelled the carbonic acid, 
giving no precipitate, nor causing the slightest turbidness, thus 
]»roving the couiplete separation of the strontia. The liquid 
neutralized by acetic acid, affected all reagents precisely as a so¬ 
lution oi hyjiosulpliite of jx)ta.sh, somewhat contaminated with 


* See E H. of this volume. 
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I on HypomlpTii^us Aeid. 

- -ott' 'I'' 

sulphateand afeetate, would have done. The second receiv¬ 

ed successively into^nitr^tes of silver 4 inA mercury, precipitated 
the metals copiously in the state of sulphurels, but produced 
no effect oh solutions of copper, iron, zinc, &c. I'he third had 
an acid, astringent and very bitter taste. When fresh filtered 
it was clear, but became milky on standing, dcpo.siting sulphur, 
and evolving sulphu«)us acid. A moderate exposure or a 
gentle heat effected its entire (Ifcomj)osition. The same results 
are obtaii|ied when dilute sulphuric acid is made to act on an 
excess of hy})osulphite ol' baryla, suspeiidcd in a large quantity 
d^f water. V * 

These roBints confirm the o})inion of Gay-Lussac on the con¬ 
stitution of tne hyposulphites, by sejjarating iheir acid with ail 
its characters, while they are unfavourable to the original idea 
of Berthollct, wbicli makes them sulpburets ol‘ sulphites, or 


S + I (S + 2 O) -f B I as well a.s to the strange hypothesis 

^aince advanced by Ampere in the Annales de, Chimie (1816), 
which regards them as siil{)hites of sulphurets, (S+2(f^)-j- 
(B -4- S), making the alkaline tjuality of the base (B) survive its 
saturalitm with sul})]iur. 

The habitudes of oxide of silver in union with this acid are 
very peculiar. The strong affinity betw'ccn these bodies is 
shewn by the following facts. I poured hyposulphite of soda 
on newly precipitated oxide of silver; hyposulphite of silver 
was formed, and .soda in a caustic .state sc't at liberty, the only 
instance I believe yil known of the direct displacement of a 
f||Xcd alkali by a metallic oxide, via hunncla. On the other 
hand, hyp*^iilpluiroiis acid, pewly disengaged from the hjrpo- 
sulphite of baryta,* readily dissolved and decomposed muriate of 
silver, forming a sweet solution, from which*alcohol separated 
the metal in.the state of hyjiosulphite. Thus, the affinity be¬ 
tween this acid and hr sc, unassisted by any double decomjpdsi- 
timif is .such as to form an exception to all the ordinary rules of 
chemical union. • 

The neutral hyposulphites readily dissolve and decompose 
the chlorurei, carbonate, phosphate, borate, oxalate and 
phite of silver, the arseniate less readily, and the ipduv^t 
"sparingly. The sulphate is converted into sulphuret, , 
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•ulpliuric acid is formed. Tlie theor^yof this change is *, 

•[b + 2(S + 0)1 + |(^S + 0) + (S + 30)| 

= |u + (S + 3 0)| + (S + *)+(S + 3e). 

The nitratt is converted into hyphosulphite or sulphuret, 
according to the relative proportions of the salts present, their 
degree of dilution and temperalivrc. 

I have already noticed the tendency' of, this aci(l to form 
double salts with the oxide of silver'and varioivt bases. Ok' 
these there appear to be two distinct genera, dift^;ring remark¬ 
ably in solubility, and in other characters as well ks in the pro¬ 
portions of their component salts. The double salt, with base 
of potash, has been described; and we need only add, that as 
it precipitates not only w'hen the carbonate, but also the sul¬ 
phate, nitrate, and probably any neutral salt of potash is poni¬ 
ed into a saturated solution of muriate of silver in hyposulphite 
of soda, it may perhaps become a useful test of the presence of 
the former alkali, the salts of soda producing no such precipi¬ 
tate. 

Hyposulphites of Soda and Silver. —When the last mention¬ 
ed solution of muriate of silver is evaporated gently, a copious 
formation of thin silky plates takes place, aggregated in tufts, 
and mixed with a good deal of dejMisited sulphuret of silver. 
They have a most intensely sweet taste, and are easily soluble 
in water. The. same solution allowed to cool, after a very 
slight evaporation, deposits a small quantity of minute, hard, 
brilliant crystals, in the form of,lance heads, with a very sharp ‘ 
and a very blunt point oppovsite each other, or flattened six- 
sided prisms terminated by dihedral summits. They are not 
very soluble, have a sweet taste, blacken by heat, melt and give 
a bead of sulphuret of silver enveloped in a saline scoria. I 
could not collect enough for analysis. 

, Hyposulphites of Ammonia and Silver. —When hyposul¬ 
phite of ammonia is poured on muriate of silver, it dissolves it; 
ftnd if into the saturated solutioii alcohol be poured, a white salt 
is.p.'ecipitated, which must be violently expressed between blot- 


p =r bue ; S, sulphur; •, silver; O, oxygen. 
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tiilg paper, and dried vacuo. It is very readily soluble in 
water. Its sweetneis is unmixed witlf any other flavour, and so 
intense as to cause pain in the throat. One fjrain of' the salt 
communicates a perceptible sweetness to 32,000 grain.s ol' water. 
If the alcoholic liquid be evaporated, thin lengthened hexangular 
plates ai’c sometimes fornied, wliicli arc not alter^il by keeping, 
and consist of the .same piinciplcs. 

When the hy|X)sulphitc of f^iimonia refuses to dissolve more 
muriate of silver, if an additiorfa! quantity be a<lded, it is rapidly 
converted ii^o a white crystallized powder. Ii is extremely in- 
wluble in waVr, but rcafllly and abundantly in ammonia, forming 
an intensely f/^eet solution, from which an acitl precipitates it un¬ 
altered, even when copiously diluted. Diied hi vacuo^ undi^ 
a closely stopjxxl vessel, it blackens and undergoes s])ontaC 
decomposition. The phial, whoiever ojicned, is found fulf of 
sidpluirous acid ; and when washed itli ammonia, a consider-*^ 
able re.sidue of sulphuret of sllv('r is left.^ Heat effects the same, 
chanffc at once. 

29.3 grains of tJic soluble varict_y above described gave 11.9 
sulphuret of silver, which agries within moderate limits with a 
composition of 2 atoms hyposidphite of ;i nnonia + 1 atom hy¬ 
posulphite of silver. Hence it is very jirfibable, that the inso¬ 
luble variety consists of the same component salts united atom 
to atom. 

Hyposulphites of' Lime and Silver .—When liyposulphitc of 
lime is made to dissolve as much muriate of silver as it will re¬ 
tain, if alcohol in pretty large quantity be addeil, and well agi- 
“t^cd, a white salt precipitates, which is found to retain scarce-* 
ly any por^on of ^muriatic atCid after washing in fresh alcohol 
and forcible expiession, the whole muriate of lime formed being 
carried off by tlic alcohwl, whieb, on examination, is found to 
contain it in'almndance. This “proves the mutual decomposi¬ 
tion. This salt, however carefully dried in vacuo, leaves a 
portion undissolved when put in water. Like all die other salts 
of this class, it is intcn.sely sweet, and is decomposed by « mo* 
derate heat. 

When an additional dose of miitriate of silver is added to i$|s 
^saturated solution in hy|K»sulphite of lime* it is Immediately 
converted into a voluminous crystalline powder of very diffn^uU * 

D d 2 
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solubility in water, but readily and ^bundantly taken up'^by 
ammonia, giving an intensely sweet solution. If the water in 
which this salt is w^ashed be evaporated ever so little, thin rhom- 
boidal plates, as acute as those of sulphate of lime, are formed 
on the surface while hot, though the whole saline? contents of 
the li([uiil are trifling. This salt suffers partial decomposition 
by keeping, though in a far less degree than the Corresponding 
salt of ammonia. It seems, freSm some experiments, to contain 
its comjionent salts united atom lo atom. ^ 

HjjposuJphitc of Strontia and Silver .—There seems to exiijt 
but one variety of this double salt; at least when on the insoli^- 
ble j)owder formed by tlie action of hyposulphite o.' strontia upon 
muriate of silver, an additional portion of the former is poured, 
very little, if any, is taken up; the liquid acquires no percepti¬ 
ble sweetness, and scarcely affects hydrosulphalc of potash. 
Bui the ])owder itself presents all the phenomena of a double 
hy})osu]phite, giving an intensely sweet solution witli ammonia, 
and afftn-fling, by analysis, both the hyposulphites and a por¬ 
tion of the metallic muriate. 

Hyposulphite of Lead and Silver .—When nitrate of lead is 
poureil into a solution of liyposulphite of lime and silver, botli the 
metallic hyposulphites separate in a white powder, but whether 
in c,ombination or mixture seems not easy to determine. 

The estimation of any muriatic acid which may be present in 
these and similar compounds, .seems most easily accxMnplished 
I)y nitrate of silver, made to act on them in excess, and as.sisted 
by heat. This, as I have shewn, determines the complete dc- 
■struclion of the hyix)sulphurous acid. Sulphuret of silves/i.*'.. 
formed, mixed with muriate, sh.ould any of the Vitter acid lx: 
present, 'fliis may be, however, completely separated by treat¬ 
ing the precipitaic (most carefully w'ashed from any rei^ains of 
the nitrate) with a weak solution of hyposulphite of soda added 
in repeated affusions. The washings so obtained may be pre¬ 
cipitated by hydrosiilphatc of potash, and the precipitate which 
. falls,|:^rrespppds 'after the usual reductions, to the muriate of 
silyjjr' or muriatic acid present. 

r LpXTDON, ) 

May 1*?. 1819.* | 
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Aet. XXXIV .—Amount of the Large Comet o/’1819- 


This large and interesting^ comet was seen at Edinburgh on 
the 1st of tjuly, about 11 o’clock in the evening. It appeared 
in the northern part of the horizon, about 15° lo the west of 
north, and with an altitude of little nmre than 6°. Notwith¬ 


standing its proximity to the ^un, being only about 10° from 
that luminary, it exhibited a^very large and brilliant nucleus. 
Its tail, \^hich was .*!o highl_y transparent, as to j^ennit the 


^allest starl^o be seen •through iti was directed to tlie zenith, 
and did notiextend more than 2° or 3° from its body. 'Fhe 
direction of nts motion was almost due north, and it was ob¬ 


vious, from the rapid diminution ol’ its magnitude and lustre, 
that it was moving away from the Earth with a very consider¬ 
able velocity. 

Our celebrated Astronomer Koyal, ]Mr Pond, observed the 
comet with his usual accuracy^ and obtained the following residts: 


Mean time at R. Ascens. of Declination 

1819. Greenwich. Comet. North. 

July 3. 12*1 6' 55".3 (ih 51' 35".() 43° 41' 13" 

7. 11 53 2.0 7 8 2 5 48 17 41 

11. 12 6 7.4 7 22 20.2 50 31 22 


From these datti, Mr Charles Humker, an excellent and zeal¬ 
ous astronomer, computed th'' clemeTits of its orhit, which he 
had the kindness to transmit to us on tin? Kith July, and which, 
though only a first ajiproximation, were wonderfully accurate, 
v^en compared with the results of more numerous observations. 
“^"Mr Fond continued to observe tJie comet on the I8th, 22d,* 
23d, 24th25th ^and 26tli i^f July, and having communi¬ 
cated the results to Mr Rumker, tliat gentleman deduced from 
them tile following elements : 

Passage of the perihelion, 1819, June 28. 485132. 

Longitude of the node, - - 9* 3'^ 53' 40" 

Longitude of the perihelion upon the orhit,. 9 20 47 59 

Inclination of the orbit, - - 80 7 41* 

Logarithm of the perihelion distance, - 9.559273^ 

Perihelion distance, - - ~ ^ 0.S62J;7(»'’ 

Motion, - - - Dircjct. 
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The following Table, calculated by Mr Ilumker, contains a 
comparison of Mr Pond’s cjbservatioivi, with the results cal^ti- 
Jatefl from the preceding elements. * 


Mean time at 
Greenwich. 

1819.- 

fuly 18. 

22. 11 51 49 

23. 11 1-9 58.5 

24. 11 48 5 

25. 11 46 9 

26. 11 44 9 


1 Oh^icrvcd L 

> 1 

on- 1 

gitude 

of Co- 

inut. 



3 

17 

54 

4i 

3 

19 


23 

3 

19 


38 

3 

20 

li5 

26 

3 

20 

34 

47 

3 

20 

55 

39 


Calculated Lon- Difl'erence be- 
gitude of Co- tween Observ. 
met. tfnd Calculat. 


3 17 55 33 
3 19 29 31 
3 19 51 49 
3 20 13 34 
3 20 34 50 
li 20 55 3/1 


-f 52^ 
+ 8 
+ 11 
^ + 8 
+ 3 
+ 5 



Mean time at 

1810 

(irccinvich. 

July 18. 

lll» 34' 38'''.? 

00 

11 51 49 

23. 

11 49 58.5 

24. 

11 48 5 

or: 

11 46 9 

'M. 

11 44 9 


M-vcdLalitudcj (.■alculated Lati- 
of Comet, I tude of Comet. 


— 33 

— V59 



— 6 47 


The increasing error in latitude, seems to indicate an ellipti¬ 
cal orbit. 

M. Santini, Director of the Obscrvatc^ry at Padua, computed 
the following-'clcments, from observations made under unfavour¬ 
able circumstances. 

Passage of the perihelion, 1819, June 26. 79835. 

Longitude of the ncxle, - - 9® 3" 23' 

" Longitude of the perihelion, - 9,11 1 ‘'4'’' 

Inclination of tlic orbit, -t ^81 37 15 

Logarithm of tln^ perihelion distance, - 9.489446 

Perihelion distance, - - - <K30863 

Logaritlim diurnal motion, - - 0.725959 direct. 

M^^^^icolai, Director of the Observatory at Manheim, obtain- 
, cd following elements: 

^ssage of the perihelion, 1319, June 28. 13880, mean time at 
Manheim. 

^Lobgitudeof the«ode, . - - 9® 5“45'0'^ 
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Abt. XXXVI.— Proceedings of the Royal Society of Edtii- 
hurgh ^—continued troni Iasi Number, p. l95. 

Feh. 15. 1819- TTiik continuation of a paper by Dr William 
Alison was read, entitled, “ Observations on some Ikte Inqui¬ 
ries into the lyiNsioJo^y of the Nervous System, particularly 
into its C\)nnection witli Muscular Motion, Secretioji, and 
Animal Heat.” ' 

The loading floctrine of this j)iiper is, tJnit there no proof 
in the writings of physiologists, of the, nervous system bein^ 
essentially coneerned in any of those functions Jif the living 
body, wliich are performed without the interveiT^ion or con¬ 
sciousness of tile mind,—that, is, in any of the functions which 
constitute the organic life of llichat and others; that the direct 
dcjiendeiice oi‘ any of these; functions, or any agency of the 
nervous system is, in the jiresent state of our knowledge, an 
hypothesis, unsupported by direct facts, and contradicted by 
much jirobable evidence*; and that the oiricc of the nervous, 
system, in the natural and healthy stale, may be said to be 
merely to minister to the ivaiits ol‘ the mind, and maintain the 
connection lielvveen mind and body. 

Tlie author arrives at this conclu'^ion, from an examinulion 
of the dillerent classes of facts, which ha\e been at liilferent 
times ascertained by jihysiologisls, in regard to the connection 
of changi'h in the nervous system, with muscular motion, secre¬ 
tion, and animal heal. In regard to the first of these, it ap¬ 
pears clearly, that two kinds of ellec.t upon muscles have beeii 
©bserved to result from changes in the nervous system. 1. Thai- 
the contractions of many muscle/-may be directlyd’xcited by 
such changes; anil, 2. That the irritability (or tendency to con¬ 
traction in ceilain 'given circumstances) of all muscles, may be 
variously modilied by such changes. The first kind of agency 
appears to lx? exerteil solely on the v'oluntary, the last chiefly 
on the involuntary muscles. But it likewise appeal’s, from all 
tJic facts hilhc^P ascertained on the subject, that the irritabili¬ 
ty of muscular fibres in the living body, is inherent in'them- 
4>KeU'es, and is in no case directly di'])endent on any agency of 
nerv^,s. *So‘far there is no material diflerence between the doc-, 
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trine Jfere maintained, and that of Haller and his followers, 
which has been lately espoused, and stroiiffly supported by Dr 
Wilson Philip. ■ * 

The observations made by this last gentleiuan, un tlie diffe¬ 
rent effects of physical agents a]i])lied lo lar^e and to small por¬ 
tions of the brain, on the two ^rcal classes «)f muscular organs,— 
the former affecting chiefly the actions of tlie involuntary, and 
the latter, particularly when touclyng the origins of the nerv es, 
exciting the voluntary muscles,--have induced the author ol‘ 
this paper, t(^add one to the niau v conjectures already hazard- 
cdj'dn regard t\thc use of*the ganglia, and of tlie great sym¬ 
pathetic nerve, Ifoin which the involuntary muscles are chiefly, 
and many of thi? voluntary are jiartly sujiplied. These he sup¬ 
poses lo concentrate, and to increasf; the influence, upon the or¬ 
gans which they supply, of changes which extend to large ]ior- 
tions of the nervous system; and he gives reasons for conjec¬ 
turing, that changes of this kind may be jiroduced on the ner¬ 
vous system, by tlio.se sensations, emotions, anti pas.sion,s of 
mind, w^hich are known particularly to ufiec't those imiscU^, 
both voluntary and involuntary, which are supjilied with nerves 
from the ganglia; and thence concludes, that the transmission 
of the eflect of such changes, may he the princijial object of 
this arrangement of nerves. 

In regard to the connection oi‘ the nervous svsleni with secre- 

O 

tion, the author contends, in opposition to several cniirieiit }>hy- 
siologists, 1. That the nature of the action,s tif nerves is proba¬ 
bly not galvanic; and, 2. Even if they be galvanic, that these 
actions appear, from facts already known, not to he essentially'^ 
-xjoacfrrnod in secretion. And in regard to its connection with 
animal heat, ilk; contends, 1. Tlftit no necessary connection be¬ 
tween the evolution of animal heat, and any influence that can 
be derived from tlu' nerves, has been establishcci by the recent 
inquiries on this subject; and, 2. That the otlicr cause, com¬ 
monly assigned since the time of Black and Erawford, for this 
function of animals, certainly exists, and is adequate to the ex¬ 
planation of the phenomena. . 

If it can be ascertained, by this kind of examination of tlie 
facts ascertained in tliis department of physiology, wdiat^ func¬ 
tions are merely subject to the occa-sional controul, and what are 
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permanently dependent on the condition of the nervous system, 
the author c-onceives that two advantages to the science wSll re¬ 
sult : 1. That greater sftnplicity and precilion will he given to our 
views of the office of the nervous system ; and, 2. That a more 
systematic arrangement of tJie science, than has been usually 
attemjrted, will be authorized. » 

The aihipal life of Bichat, sensation, tJiought, voluntary and 
instinctive motion, are manifestly dependent on the condition of 
the nervous system, and ther<^[’oi-e on the functions of organic 
life, by which that condition i§ maintaified. Wha^ may be cal¬ 
led the chemical functions.of organic life, secreUon, nulritipn, 
&c. arc manifestly dependent on the vital propypty of irritabili¬ 
ty, as residing in the muscles of involuntary n\otion; but this 
property of irritability has only an indirect dependence, either 
on the rest of' the {)rganic functions, or on any of the animal,— 
on the former for the supply of blood,—and on the latter for 
the arterialization of the blood sup})lied. There may be irritiu 
bility wdiere no action of nerves, and even where no nutrition is 
going on; but there can be no nutrition, and no action t)f nerves 
without irritability. Hence the exercise of this property ap¬ 
pears to be the most fundamental of' all the l’unctit)ns of living 
bodies; and it seems as reasonable and expedient to begin the 
study of the animal economy, by an examination of its laws, as 
to begin the study of the actions of a machine at the point where 
the moving ])ower is a})plied. 

March 1.—A ])aper by Mr Patrick Neill was read, entitled, 

“ Description of a Singular Hail Storm in Stroiisay.’" This pa¬ 
per will a})pcju' in a future Number of our Journal. 

At the same meeting. Dr Yule read a paper “ On the Copi- 
fera;, wath remarks on the us^- of Larch Bark ijf the Tanning 
of Le.ather.'" This paper is printed in the present Number, p.315. 

March 15.~A pajxir by Dr Brewster was read, “ On the 
Optical and Physical Properties of Tabasheer.'” An abstract of 
this pa})er was given in our last Number, p.l47. 

April 5 .—A paper by Robert Bald was read, “ On the tcra- 
peratdre of. Air and Water in the Coal-mines of Great Britain.’* 
An abstract of this paper is given at p. 134. of our last Num- 
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AuOie same meeting, an extract of a letter from M. Berze¬ 
lius to Dr Brewster, was read, on the Composition of Water, 
and on the Weight of Itii Atom of Hydi*c)gen Gas. 

April 19.—Dr Brewster j)r(*scnted a notice respecting the 
•extension of liis theory of double refraction, to crystals with 
more tlian one axis; and resjjecting a general law, relative to 
the composition of any number of polaiizing anti, doubly re¬ 
fracting axes placed symmetrically round a given line. 

At the same meeting, James Russel, Esq. presented a notice 
respecting avow I’rom Guernsey*, 'fliis cow hail one calf in 
June 1806, a^d for several years, she ceased to give milk at 
the^ usual tiinellhat cows with calf generally lose it. At the 
end of nine, orj^nine and a half months, after she had been wth 
the bull, the milk re-appeared in as great a (juantity, and of 
as good a (jualily, as at any former period, although she had 
no calf'. After this was oliseiwed to take place for several years, 
it was thought imnecessarv to make any farther trials for a 
calf; but notwithstanding the change of circinnstatjces, the ces¬ 
sation of her milk, and its re-a])pearance, took plact' exactly ^is 
before. 

May 8.—Mr I^eonard Horner laid before the Society an ac¬ 
count of the art of lithogra})hy, and an analysis of some t)f the 
limestones generally employed. 

May 17.—Mr Lizars exhibited to the Society several speci¬ 
mens of his new style of engra-< iiig on coj)pcr in alto relievo. 

At this meeting Dr Brewster laid before tlie Society an ab¬ 
stract of his experiuK‘n^s on the structure of the crystalline lens 
in man, qviadrupeds, birds, fishes, and whales, the results of 
‘ which were illustrated by models. 

The Socie^ adjoiirned till 5??ivember. 


Aet. XXXVII .—Proceedings of the Wernerian Natural His- 
• tory Society. 

Feb. 20. 1819— DrH iBBERT continued the reading of his 
geognosticai description of Shetland.—The first part of an ab* 
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''V 

stract of this paper, wiJl be found iii tlie present number. 
An, xii. p. 296. 

t . . 

Mar. 6.—Mr Campbell read an eloquent and interesting 
memoir on the scale of Being'; a report of whieli will appear 
in an eai ly mimber. ^ 

Mar. 20.—The Seeretarv read a communication from Dr 
Brewster, On the Connection between the Primitive Forms of 
Crystals and the number of tl^eir Axes of Dtnible Refraction.” 
Dr ]}reAvster finds that all crystals witli one axis arrange tliem- 
selvcs under a certain series of ]n•ilniti^A^ forms, aifd that those 
with tico fl.rf.v arrange themselves under anothi/series; while 
the remaining primitive forms are occuj)ied 1/' those crystals 
w'hose (hmbly .refracting forces are in equilibrio the combin¬ 
ed action of three ecjual rectangular axes. It is a curious 
and important result of tlu'se exp.eriments, that they ncarl;y 
harmonize with the prohnmd view's in crystallograpliy proposei! 
by the celebrated Iboiessor Mohs. 

April ut .—'rhe Secretary read a communication from Captain 
Scoresby, On the best means of ovircoming the tdjslacles to 
Discoveries in the .Vrctic llegions. Beeourse must be had, he 
thinks, to overland journeys, made in the earlv jairt ol' the sea¬ 
son, and in (he mornings and e\enlngs wliilo the snow is (inn. 
Small vessels of 100 tons burden, but not exceeding 150 tons,’ 
might sail to the northern part of Balllifs Bay, with the view of 
w'inlering there. If the shlj)s were to carry out with them Mor¬ 
ton’s apparatus lor drawing ships on shore, (a machine which is 
now in use in the upper part ol‘ Leith harbour), and provided 
a sh)pmg beach could be found, the vessels could easily l)e pla¬ 
ced beyond the reach of tide or iee, so as to form a tolerably' 
(-■ornfortablc winter habitation. We do not enlar^j on this sub¬ 
ject, however, £^s we have reason to believe that Captain Scoreis- 
by’s views will be fidly stated in the work on Grcenlaitd which 
he has now in the press. 

April 10.—Dr Hibbcrt finished his geognostical description 
of Shetland. 

During the course of liis investigation, which continued for 
^vc months, Dr Hibbcrt met with several interesting simple 
mj^crgls imbedded in the primitive and secjondary rocks. These 
he particularly described when pointing out the character of tkc 
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cxte/sive series of Shetland minerals which he presented to the 
Society. I * • 

April 24 -—The Secretary rpad a notice by IVIr Stewart, lec¬ 
turer on botany, regarding some rare })lants of the class Crypto- 
ganiia, lately found by him in the neighbourluMjd of Edinburgh. 
One effect of the fine autumn of last year, followed as it 
was by an unusually mild winter, seems to have been, that se¬ 
veral of the musci, which are alnfost proverbial among botanists 
as being shjL^in pnxlucyig fruit,* have produced their capsules 
in abundarjc^: Among these may, be mentioned, Ilypnum 
pi'idifcrunu B'^ptm rosrnm, punciaium and Hgulatum. A- 
mong the grea'l*st rarities were Jiuxbiuivua aphylla iKwdDiphy- 
sciuniJbliosnm., both which Afr Stewart Ibund on the same turf 
of peat-moss. 

At the same meeting the Secretary read a communication 
from the Rev. jVIr Young of Whitby, on a, remarkable fossil 
animal found in the roek^ near Whilhv. 'fhe divsiTijition was 
iW’com})anied with a beautiful drawing. In Mr IJird, of this 
curious petrifaction. 

May 1.—Mr Neill, the Seentary, read an acctaint of the dis¬ 
covery of the remains t)f the Heaver, dv ■ up in Perthshire 
and in Berwickshire. This paper is printed in the first num¬ 
ber of the Journal, p. 177. 

At the same meeting, Mr Bald rt-ad a series of observations 
on the shape of Coal-fields in Scotland and England. He de¬ 
monstrated by bis descriptions, and the numerous beautiful 
plans and maps which he exhibited, that the.se coal-fields arc in 
general bason-shaped, and that every where they exhibit the 
same genera^^ geognostieal elnitfaieters. He described particu¬ 
larly the variou.s j^henomena resulting from the dislocations 
or slips jn coal-fields, and noticed instances ol* the unchanged 
state of the strata of tins f<>rmation, wliere vast beds of .secon¬ 
dary greenstone overlie them. 

. May 23.—Professor Jameson read an account of a remark¬ 
able section ol' the mineral beds belowEotliian Street^ Edinburgh, 
exjxisod to view in the course of clearing out the fliundations of 
new buildings there.—See our first number, pp. 138—141. 

The Society adjourned fiir the summer. 
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Art. XXXVIII.-*SCIENTIFIC INTELLIGENCE. 


1. NATURAL PHILOSOPHY. 

ASTRONOMY. 


1 . Scco?M Qmut of1H\9 -—On llie 12 th of June 1819, M. 
Pons of Miirseillcs discoverock a small comet in the Lion. It is 
invisible to the naked 030 , and, has no aj)])eiU’ance of a tail, and 
u vciy indistinct nucleus. 

His observations were as I’ollows: " ^ 

/! 

Mean Time at MarsciJles. It. A scons. || North Decliiu 


June 12 . 
21J. 
00 


111' Hi' IP 
10 01 IK) 
9 48 12 


1521* ip(i 
150 5.8 

158 22.2 


25“ 22 .9 
28 27.1 
21 80.6 


The followinjr eJcinents of a parabolic orbit liave been calcu¬ 
lated b}" M. Gambard ///nwr. 

J*a?.sage of perihelion, June 2 ()tli 10 ** 6 ', ]Mean lime at I'ari.''. 
Perihelion di.stanee, - - - 0.88117 

Longitude of perihelion, - - 255' 51' 

- node, - - - 107 46 

Inclination of orbit, - - - 8 26 

llellocentrie motion, - - Direct. 


M. Gambard concliuled, that on the 24th Jidy, tlie distance 
of the comet from the Earth would be only about the 20lh part 
of the di.stance of the Sun. 


2 . Neza Orrery .—The Reverend G. Tough of i\\’ton* has 
lately constructed an Orrery of a much imjinjved form, wliicll 
exhibits gre.'it ingenuity and iffechanical sl^ill. ^ 

1.?/, It consuls of a large glass globe, mounted on a brazen 
stand, and .splendidly illuminated with circles, golden^lar.s, See. 
which exhibit an interesting picture of the Heavens; and at the 
same Unie, containing within it all the planets and .satellites, ad¬ 
justed to true time, according to the latest discoveries. It dis¬ 
plays the .solar system in motion, together with its relation to 
, the celestial sphere, as in nature. 

^ 2d, Tlie movements being inclosed within the glass globe, are 
thus effectually secured from injury; and the beauty of the ine- 
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chanisin is preserved from tarnishing, by its not being exposed 
to the external air. * • 

'3d, I ts motions are convejetl •through slender tubes, and hol- 
•iow pillars and arms, in such a manner as to conceal from view 
the clumsy ap*pendages of large Avhoels, and almost every other 
part of the apj)aratus, except the heavi'nl)^ bodies,themselves 
moving in ordin* round their res])ective centres. 

4fth, The diurnal revolutions and those of tJie .satellites can 
be diseouti)nv'd at ])leaM.ire, in o.’ ler tf) exhibit a more rapid 
circulation of tfce planet.s in, the ecliptk: in their true proportion¬ 
al periods, wher(t|)\ even the slow inolion of tlie Gcorgium Sidus 
is rendered visible to the c‘ve. 

5th, When such exhibitions are not retjuiiTcl to bo made, the 
whole may be kept in conlijuial motion by a small time-piece, 
and thus the (»rrer\' becomes a perpetual ejdiemeris, represent¬ 
ing on inspection the true positions of the ])lanets, the phenome¬ 
na of their .seasons, occa.sioned by the inclination and parallelism 
of tJieir axes, so far as known, the lunar pha.ses, eclipses, &c. * 

OPTICS. 

3. Curious huifinci' of unusual llcfraclioit. —lV''hen Ca])tain 
I'olbv was ranging over the coast of I’althne.ss, with the tele- 
scojie of the great ^I'heodolite, on the ii lst .lune, at eight o’clock 
P. M., from ('orryhahhle 11111, near Mortlich, lu llanffshirc, he 
observed a brig over the land, s.alling to the westward, in the 
Pent land Frith, betw'ciai the Diumet and Duncansby Heads. 
Havilig satisHcd himself as to the fact, he reipiested his a.ssist- 
ants. Lieutenants llobe and Dawson of the Royal Ihigineers, to ' 
look through the telescope, w'hlen*they Imnu'diately did, and ob¬ 
served the brig iikev/ise. It was very di.stinetly visible foi- seve- 
.«al minutSs, whilst the party r-ontinued to look at it, and to .sa¬ 
tisfy themselves as to its position. The brig could not have 
been less than from 90 to 100 miles distant; and as the station 
orrCorryhabbie is not above 2550 feet alxA^e thg sea, the pheno¬ 
menon is interesting. The thermometer was at 44“., The nig*ht 
and day ))rcceding the sight of the brig had been continually ^ 
rainy and misty, and it was not till seven o’clock of the .even¬ 
ing of the Slst that the clouds cleared off the hill. * 
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4. Form of the Cornea and CTystalUne Lens in ^ 


eyes 


of Qjocn, Sfc .—A vcrV’interosling scricsvjf experiments has late¬ 
ly been made ])y M. Cliossat oj' Geneva, on the curvature oftlie 
reCractlng media ol’ the eyes ol‘ (iXen. Ills measurements were 
taken 1‘rom tlu' magnilietl images of the parts* formed upon 
ground glass by a ]\Iegascope, and by this means he obtained tlie 
following results: 

1. The cornea of the ox is'^a segment oi'an ellipsoid of revolu¬ 

tion round llie greater axis of tlie ellipse, which ^'epresents the 
horizontal section of the (.ornea. f 

2 . 'I'liis axis is always inclined unvards thtjj, nose, and forms 
with the a[)parent axis an angle of 9" or 10" Ki oxen from se¬ 
ven to nine years old. 

ti. 'I'he facc.i of the ciystalliue len^ are segnieius ol‘an elllj)soid 
ol'revoluli<>n round tlie smalli'r axis of the geiaTatnig ellipse. 

4. Ti)e true axis (d* I'ach i'ace is always incliiK-d without, and 
the two axes ll)rni with eadi other an angle oi'about 5" in oxen 


from ,se\en to nine years old. 

5. In the elcjdiant the cornea is hyja'ibolical. 

Our countryman l)j’ ^'Ininias Ytanig, hail long ago remarked, 
that the curvature ol’the crvstaHine lens was sometimes, and ])er- 
ha})s always, either hyperbolical or elliptical. 


M VOXKTlsM. 


o. J'ariation and 'indtnal'ion of the Necdh at Copenhagen .— 
'I'he following measures of the \ ariation and dij) oi' the needle 
have been published bv M. \^'lenge!, wlio lias been occupied 
for rnanv years with magnetical ini|uiries. 


About 1()5(), 


\ ariation of Uii^Acedle 
1 ° ()',) 

it must have licen 0 0 






East. 


1072, 3 35 West. 

1800, 18 25 

1817,. So])t. 8. 17 50 

The indination of tlie needle as recently determined is 17“ 26'. 

During the interval from 1800 to 1817, the variation on the 
^wliole diminished, but with frequent alternations. It has been 
observetl, tliat the western deviation is greatest in the montfi of 
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September, and the daily change is a maximuin about 2 o’¬ 
clock in the afternoon. The greatest* magiiitiido of the diur¬ 
nal deviation does not exceed 20 minutes in ordinary circum¬ 
stances. .0 


ACOUSTICS, 

m 

0. S^ibterrauemis Soumh in (granite liockf. —INI. Humboldt 
was inf'onned by most credible witnesses, that subterraneous 
sounds, likc^those ofamorgan, ar^ heard towards sunrise, by those 
who sleep uj5l)n the granite rocks on* the banks of'the Oroonoko. 
He SLipjjoses l!|em to aris(' from the diffiM-enci' of* temperature 
between the external air and the air in the narrow and deep cre¬ 
vices of the .shelves (>f rocks. During tlie day, these crevices are 
lieated to 48'* or 50'*. The temi)crature of their surface was of¬ 
ten 39'*, wlienthal of the air was only 28". N<jw, as this diffe¬ 
rence t)f temperature will l)e a maximum about sunrise, the cur¬ 
rent of air issuing from the crevices will produce sounds which 
may be modified by its imjmlse against the elastic films of n jea 
that may project into the crevices. Messrs rlomard, Jollois and 
Devilllers heard, at sunrise, in a monument of granite, ])laced at 
the centre of the sjiot on which the Palaix of Karnak stands, a 
noise resembling that of a string breaking.—Humboldt’s Person¬ 
al Narrative, ^ol. iv. 


0.\LVA\’tSJ1. 

7. hnprovcvicnt noon the. dnj Pile of 7jamhom .—In construct¬ 
ing the dry galvanic jiile of Zamboni Avilh tinned pn))er and 
black oxide of mangaiu'se, Mi^Zamboni recommends the use of 
tinned pa])er, nhich^ when disposed alone in the jiile, has the 
same ]>ojarily as when it is emp'Joyed along* with oxide of' 
iTianganese. 'Fhe reason of this is, that a jiile of tinned pajier 
has electrical jiolcs. Hut, whatever be the kind of paper 
winch is used, the pile always increases in energy, and its 
]>olarity ahvnys coincides with that of a jiile of* tinned paper, and 
oxide of manganese, when tlie paper has been irnpregnateil with 
a solution of sulphate of zinc, and afterwards dried. In pre-« 
jiaring the jiaper M. Zamboni avails himself' of a dj'y Seasc#!!. 
Ti*e sjireads tlu* solution of suljihate of zinc over the* face of the . 

VOT,. 1. XOtt2. OCTOBF.n 1819 . * * 


F e 



414 


Scu'fi(’\nc IrJcUi^rnce. 

pa}>er, which is not, eoveml with tin, jinii ha\in<r dried it, out 
wilhonl takino- away i'n)n> the j)a]>cr its own natural hiiniiclity, 
he taners this fiiee witli very dry oxide ol‘ manganese. The 
pile Wmj;' then e(m^trlleted, it is earelully defended from the 
air. 11' the j)aper not line and nnsi/ed, a litlle alcohol 
sliould he addetl to the solution of hul[)hate of /itii’, 'J'he best 
manner of preserving- tlte pile, as Zaniboni has ascertained by 
lon^- experience, is to inclose it a ^lass tube, Avhose diameter 
is a little greater than that of du' discs,, aiul to rni^ into the 
intermediate space a moderately warm ceimnt ofwaxi'ind turpen¬ 
tine. A ])ile (►! liOOO discs constriieled in this mj^nnc'r, p;ives a 
sjiark visible in day li^ht. M. Zamboni recomntends the per¬ 
fect insulation of ail the jtarls of the* jiile that require to be in¬ 
sulated.—(idberfs Aniialoi dcr Phtj,vl\ tom. ix. p. 151. 


8 . Ilttre's Galvaiuv Inslnnncnt iailed a C'nlor'nnotor. —Dr 
Jlobcrt Hare has laid bel’ore the Academy »)f Natural Sciences at 
l*hiladelphla. an account ol a new galvanic instrument, which 
iie calls Cidoninotor^ from the idea that the ])rinciple of i>;nlva- 
nism is a compounel of caloric and electrieity. It consists of iiO 
Clipper, and JiO zinc plate's, ahoul 1{) inches sepiare, siqtporled 
vertically in a frame, the dilfeient metals allernalino-at lialf an 
ineh distanee I'rom each other, as shewn in IMale IX., Ti^'. 8. 
All the /me. plati*s an* soldered to a common slip ol‘ tin, and 
all the plates oi eo])per to another eonnnon slqi of tin, so 
that each set Ibnns one conlinuous metallic superlicies. When 
tlie copper and /inc superficies are united with an interve¬ 
ning wire, and the whole immersed in a vessel enntainirig 
^n acid solution, the wire heeonies intensely ignited; and 
wlicii hydrogen is liberated, it'Tisually lal<v:s firo,^ emitting a 
very beautiful undidating or coruseating flame. By means ol' 
iron ignited in lliis ajiparatns, a fixed alkali was deeofhposed 
extemporaneously. Wlien liydrate of jiolash was applied 
to tlic connecting iron wire wink* in eondmstion, by ])laciiig it 
in small jiieces in a flat hook ol'slieet iron, the evolution of ])ot-' 
‘assium was ilenionstrated by a rose-coloured flame.—See Ame¬ 
rican Journal of Science, No. IV. vol. i. j). 413. 

9f Sidrjer\s‘G'dvavir EA'perirnent in 1707.—]\I. Siilzer, in his 
Nintvdlc Thcnric dc.s Plat.sirft, ]nil)lishe(i in 1707, has given an 
acefufate account of a modern galvame. experiment, which is w^ell 
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known. “ If wc* join,'” sm, s iio, “ Iv.o jnm*s, one of lead, and 
the other ot‘.silver, .so*llj;it their tr,o eif^os l<)nu the sanu* plane, 
and it ne l>rin«’ lliein irj eoitt.-M’t ’.,iui the ton«ifue, we shall feel 
a taste approaching- to that of vitriol of iron, whereas eaeh.'})iece 
taken sejiarAtely protliices no taste whatever. Is it not prohahle, 
that by this juncLion of two metals, there takes ytl^iee a solntlon 
ot one or other of them, and thal^ the })artieles llms dissolved in- 
•sinnate themselves into the tonirtie?'’ We have lakeJi this eiiri- 
ous passai>-'i ii'om Aldini’s Geiu /i I Vine of tin Apjjliration of 
Gah'an'isvi lS Maliad Pnrj)o,sr.s\ j). just })ublishcd. 


n. ( iii’AnsTRy. 

10 Rcldlioii hcfxeern fhc Spici/lc Ilcot of Jiodirs and the 
Wci^-hi of tJo }/' otoms. —In tair 1 aNumber we mentioned tlie 
beautiful dlseoverv ol’ Dulon^ and Petit, that llu; s])eel- 

lie heats of bodies are Inver.sely the relative weights of their 
atoms. Jleiiee, the jirodiiet^* ol llu* wviifht of any atom by its 
loi-i'e'ipouc'iii^’c"ipaeit\ for heat, will hi aioiisiant (jiiantlty ; and 
it also ii)!lows, that the atoms of :',li simple l)oc!les liave exactly 
tile same eapaeit^ for heal. The foliowre^- Table ^hews the re¬ 
sults obtalnc'd bv lliese able ehemi^ts. 





I Prodnct.s of the 


Spccilir tlin! 

ilflalivc WLiirhts of, of oach 

ssirncs of Metal'-. 

of Water being 
Unify. 

the .Moiti'-, that of 
Oxygen hting 1. 

Atom by its cone- 
sjionding rapacity, 
4..H777. 

’ Bismiilli, 

0.()3SS 

1 

0,;iH30 

Lead, 

o.oati.i 


0.37 91- 

Gold, 

O.O^OS 

13. i:i 

0.3701 

Platiimm, • 

, O.fi.'Ut 

ii.ifi 

0.374.0 

Tin, 

O.O.il t 

7.tt.'> 

0.3779 

Silver, 

0 a.'3'',7 

0.7 5 

ft 0.3739 

^Zinc,* 

0.0927 

i.03 

0.3730 

TelliiriuiTi, 

0.0912 

Lo;? 

0.367 5 

Copper, 

0.0919 

:}.9 •:7 

0.37.5.5 

Nickel, 

O.lOS.'i 

3.69 

0..1H19 

Iron, 

0.1100 

:i.:’92 

0.3731 

Cohall, 

0.1 19S 

2.10 

0.76S.5 

Siiltihur, 

o.istso 

2.0 It 

, 0.37H0 


The mean of these results is O.fiTo--, so that if-we lall S tho 
.speeihe heat of the body, and W the relative we^hf of»ito 


alojns, w(' shall hav 


O.lJTol! 

\V 


r. c 


(% 
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11. Singular Heat developed in the fusion of Tin and 'Pla¬ 
tinum .—Mr Fox of Falmouth has found,* that a very extraor¬ 
dinary degree of Iicat is develoix'd by fusing together platinum 
and tin in tlic folh)wing manner. If a small piece of tin-foil is 
Avrapped in a piece of platinum-foil of the same siae, and ex¬ 
posed uj)on charcoal to the action of the blowpipe, the union ol‘ 
the two metals is indicated by a rapid whirling, and by an ex¬ 
treme brilliancy in the light wKich is emitted. If the globuk' 
thus melted is allowed to drop iilto a basin of water, it remains 
for sennetime red hot at the .bottom, and such is tlnj' intensity of 
the heat, that it melts and carries off tlic glaze^ of tlie basip 
from the jiart on Avhich it happens to I’all. We‘have seen tlie 
experiment perlbrmed repeatedly in the manner now described. 
Mr Fox has given an account of his exjieriments in the Ann. 
of'Phil, for June 1819- 

12. Nezo Metal called Wodanium, diicovcred lyy Lampaxlius, 
—In examining a metallic mineral from the mine of To})schau 
in Hungary, Avhich is considered to be an ore of cobalt, M. 
Jjampadius disutvered a new metal amounting to 20 per cent, 
united Avith sulphur, arsenic, iron and nickel. Wodanium, (so 
called I’rom an ancient German god,) has a pale bronze colour, 
similar to that of arsenical cobalt. I’he specific gravity is 
11.470. It is malleable, as hard as lluor-sjiar, and greatly at¬ 
tracted by the magnet. It preserves its lustre m air, but wilh 
lieat it is changed into a black oxide. Its solutions in acids are 
white, boj’dering upon wine-yellow. Its hydrated carbonates 
are ecjually white. The precipitate obtained by caustic ammo¬ 
nia is of a })ale blue colour. The alkaline pho.sphates and 
arseniates do not jtrodiice any precipitate ir^its saturated solu- 
tums. The saine is the case Aviih an infusion of nut-galls. 
Zinc prc'cipitates from its muriatic solution a black iltietall.ic,w- 
jAowder. The precipitate jjroduced by the triple prussiate of 
jxjtash is of a pearl grey colour. 

M. Ilreithaupt considers the mineral winch contains this ne\A^ 
'metal as a pyintes, and calls it Wodanium Pyrites. It is harder 
tjian fluor-spar, but softer than apatite, easily broken, and has 
a .specifit gravity of 5.192. Its colour i.s a deep tin white, be- 
Uoming gre'y and brown when tarni.shed. The fracture is un.* 
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equal, with largo and small grains.—Gilbert, Annakn dcr 
Physik, tom. lx. p. 99. * • 


13. Singular Explosions of'Fulminathig Mercury^ and Ful¬ 
minating Silver .—During a lecture in the Laboratory oT Yale 
College, about 100 or 150 grains of fulminating mercury lay 
on a stool, and were covered with a glass receive/- of about five 
or six (juarts capacity. A smajl cpiantity of the same powder, 
at the distance of a few feet, was merely flashed by a coal of 
fire, but v^thoiit explosion, fii i manner not easily understoixl, 
the whole \)owder under the glass receiver Instantly exploded 
vilh a dreadful report; but, wliat was particularly remarkable, 
the glass was merely lifted up a little, and was shattered by its 
fall, ichilc the stool, modi’ of fir plank, an inch and a. half thick, 
on rchich the poxeder lay, had a hole bloten quite thron-g'h it, air- 
most us large as the jf^ln? of the hand, 'rhe wliole eflect of 
the explosion was confined to the stool, cAcry tiling around 
having remained uninjured. 

An effect almost equally singular took plac-e lately in#'.he 
ScUiie laboratory, with some fulminating silver on the point of* a 
knife, which was about to be put upon a ])late of copper, con- 
neefed with one pole of a galvanic. Ixittery in active operatiem. 
I'lie other pole was not touched by the exjierimenter, but, pro¬ 
bably by the influence conveyed through the fl<x>r of the r<M)m, 
the powtler exploded the mon.ent the knife touched the })laU' of 
eop])er. TliC knife blade %ms broken in Um, arid one ludf of it 
throicn to a distance among the audience. —Silliinan'’8 Ameri¬ 
can Journal irf Science, No. S. p. 168. 


14. Potash in Sea-watcr.-^ifDv Wollaston has recenllv ascer¬ 
tained the t*xisteri;e of potash* in sea-water. He estimates the 
proportion ol“ this alkali, which he supposes ♦/) exist in the state 
naf isu/phatc, at something less than j q’q gth part of the w^ater at 
its average density. 


15. Analysis of the Water of the Dead Sea. —M. Gay Lussjic, 
in analysing the water of the Dead Sea, brought home by M. 
Le Comte de Forbin, found it to consist of 

Muriate of soda, - - _ 6.95 * 

Muriate of lime, _ - _ _ S. 9 S • 

Muriate of magnesia, - - _ 15.31 ’ 


26.24 
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SjH'fiiit: <;T;!.\:ty at 17“ ccnti^Tadc, 1.^2:283. It contains also a 
small (juaiitiiy ol' moriatf' ol‘ potash, • and, traces ot‘ a sulplnatc, 
Vi'Jiich is probahK sulphate ol‘ lime.— Ann. dc Cl/'nn. ci de 
J^htjs. tom. \i. p. 1()7. 

1 (). NciJ Vcgrtcbl’’ AUwl'i cnllcd JJclp/tine, dheuvered !nj M. 
M. Luttsoiii'nc and I'i'iu iuli '.—In analvsln»' tlic seed of the Del- 

^ t • . 

ph'in'unn Stovhips(r'\'nn^ lliese jd'le eheinists have discovered a 
new alhali conihined nith malic adu!. It is a very tine wliite 
CTY-stalline jiowder, without sincH, ajipearhitj; hrilhant in ihi' sun. 
\^dlen thrown upon huruin^’ coals, it nielts, and l/ariis without 
residue, einiltini;' a white ihich smoke ol' a jiarlicular odour. 
It is little soluble in water, but alcohol and suljjPluric etiier dis- 
sohe it with I'acilitv. It 1‘cnm. with the siil])huric, nitric, hy¬ 
drochloric and acetic acids, salts wiiich art' very soluble, and 
are c'Ctremelv bitter anil acrid, ihaash, soda, atid ammonia, 
jirecijiilale the ne\v alkali in a lloccidcnt lliiaii.— J)tn. dc Chlm 
cl dc 7V///..V, tom. ]! 188 


ill. N VTUll.V L IIlSTOIt'S . 
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IT- ^Aincralotyicnl Ajun nf Scotland. —IVofe.ssor Jamepoii lu'u 

i m.' 

lieen employed h'r many Mvir.-. in iiu esti^atine; the minera- 
htrucUire ol’ his nali'ie eonnlry, and has now, v.e un¬ 
derstand, collected so extensive a senes oC iacts and observa¬ 
tions, that he will .soon he able to prevent to the pitblic a dlap 
of the Mineralogy ol' Seotlaiuk i)e MacC'ulloch, wlio has had 
*the good l()rtune lo he emplin ed in mineral researches' in 
Sce.l’and, at the expcncc of Gim‘fnmeiit, has it aks»' in agitation 
to uubh-h a 31 ip Illustrative oi' the (leologv of this country. 

18. Amcnran (^,cohfflcal Socictij —An j:Vmcrican Gcologicar 
Sol let V ha. 'teen lately C'stablisheil by an association ol’ gentle¬ 
men, re.slding in v a. ious parts of the United Sta+cs. , 


• 10. Minciqhff'ical Society of Pciershvrg.-^A. mineralogical 

si.cicty has been established in St Petersburg, of which Baron 
^on Vietingliofi'is president. When we consider the extent of 
the *Ru"'iafj Empire, and the extraordinarv \arictvof mineva’ 
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])rf)(liii’lions winch it airorth., much inijiortunl an(! useful inlov- 
mnlioii IS to l)e e\])yctcil* Iroin this i^cwly cstahlislu'd and very 
promi'-ln^’ as-oi iallon. 


fiO. iSlaliic i)f Mcmnon .—])r Rit hartlson, who accompanied 
Lortl Ue^niore to has jnvscntcd us with a ])iecc of 

the i'anious Statue of JMcninoii. 'J’hc rot k is a highly crystalliz¬ 
ed sandstone or granular ijuartz, in some parts uUi rmixed with 
red ochre ol iron. The same variety is met with in this country, 
and a.lso uhounds in the rnoifi’*'nns of (juartz-rock that extend 
throimh sXeral districts in India., 


/ 521. Quiut^.-Jiock hi Norik A)itcr‘nii. —'J'his mountain rock, 

which was first jiarticularly examined in Great Ihitain by the 
author of the Mineralogy of the Scottish Isles, has bcH.ai dis¬ 
covered in vast abundance in America by Humboldt and 
other traveilers. In the l.ist number of Sillimaifs “ Journal ol* 
Science,” it is described as occurring in great betls, associated 
with limestone, clay-slate, mica-slate and gneiss, in tlic nortli- 
we.st part of Mas,>,achusi‘ts. * 


5252. Still Artufs of Some miiK'raioglst.'- ari' of opi¬ 

nion, tl'.al the salt-bi’ds of Villic/ka are co>;tained in that (‘ornia- 
tion of linK‘st<’!ie named “ AI pint' limc'stonc ” Tiie later ob- 
si-rc at ions of ]\I. IJeudant, howec er, would seem to jirove not 
only that the salt lormation of ^ illiczka, but also that of Salz¬ 
burg-, morel V' rcvits on this linis-stone, but in no case is includc'd 
in it, and is coveretl by a ^ai■iega'led sandstone. 


521). (hognoAital situation of' La:ud't .—Mr IMohr has 

asct'rtanu’il by actual examination, that the la])is lazuli of il;i- 
l^ake JJaiV'd occurs along; Ritl,i calcareous sjiar and silver white 
mica, in a vein wliicli tiavcrses granite. 

.I*— Gco^nostuid Slthuiion of the Blue Copper ofChesstj .— 
'^I'hls be:nitirul co])j)er i.s freijuenliy associatetl with malachite 
and red ircui-ore. It is disst'minatc<l in a saniisLoiie flinna- 
tion which rests on primitive rocks, and is covered by Jura 
limestone. The sandstone is a compound of grey felspar' grey 
(jiiartz, and silver-white mica, imd is sometimes inti'rmixed with 
clay. Tlie sandstone strata alternate with beds of a slate-cTay, 
w^bi< b inclines to clay-slate. These rocks rest on primitivt clay- 
slatc. The clay-slalc* contains a large vein of I'opper-pyjrites*, 
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which does nol shoot into the superincumbent sandstone. Se¬ 
ven strata of sandstone have been cut ihroufrli by the mining 
t) 2 )erati(jns, ol‘ which some are metalliferous, others nol. 


Isl stratum, metalliferolis, - 6 metres. 

2d stratum, sterile, - 5 

3d stratum, metalliferous, - 6 

4tl' stratum, sterile. - 2 

5th stratum, metallili'rous, - 3 

(>th stratum, sterile, ^ - 1 

7 th stratum, metalliferous, - 1 / 


24 metres. 

The blue copper (Kcurs sometimes irregularly uissemlnated in 
the sandstone; sometimes in masses from tlie si/e of a pea to 
that of a man’s head, and these are either pure or intermixed 
with grains ol'i'elsjiar and quartz, or the crystals are enveloped 
in a line clay. The malax;hiu* and red iron-ore have the same 
geognostical position as tlie blue copper. (U)rdier, to whom we 
owe the preceding description, considers the sandstone as a me¬ 
chanical deposit, and hence has great difficulty in exj)lalnlng the 
mode of occurrence of tlie ores. We are convinced that the 
sandstone and ore have been in solution at the same time, :ind 
therefore are to be considered as the result ol' a cotemporaneous 
process of crystallisation. 

25. Prim itive Form of Chromate Lead. —M. Soret of (ie- 

neva has described sixteen crystallisations of this valuable mine¬ 
ral : he makes its primitive form an oblique prism, of wliicli the 
transverse section is a rhomb of about 91“ 27' and 88” 32', 
find in ivliich the incidence of V iijion the arret H is 102” 51'. 
'Die ratio of one of the .sides 01 * 1 : 1)0 base to qrc of ^,he arrets of 
the prism is as 7 to 18. This priinitive form, as well as that 
given by Haiiy, is compatible with the optical propcrties'of'tfc'-— 
crystal, as detennined by Dr Brewster. See tlie Annalea dcs 
Mines, 1818, tom. iii. p. 479- 

26. Primitive Form Cinnabar. —From the cxaniination 
of two crystals of cinnabar, the Abbe' Ilaiiy was led to consider 
it^ ])rimitive form as a regular hexahedral prism. In conse- 
queiice, \)owevcr, of liaving received a complete set of crystals 
from the niihe of Almadcn in Spain, he has now found that it^ 
prijtiyive form is an acute rhomboid. The smallest incidencc.s 
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t)!' llie fact's arc 71" 48% and the greatest 108" 12'. The setni- 
diagonals of each rlumib* arc one to ^another as viltov^S. 
This form is also compatible M'ith the (j])tical })roperties of cin¬ 
nabar. Sec Ann. dc Cliim. ct Pliijs. \ol. viii. j). 04., and Wer¬ 
nerian Trarisaet'iom, vol. iii. j). /52. now in the press. 


zooi.ot; V. • 

27. Edinburgh College Muscnhi .—'fhe classical collection of 
ZfX)logy, purchased by the University of Etlinburgli from M. Du- • 
Ire.sneol' Pai\5, has arrived in excellent coiulitioii, and is now de¬ 
posited in the (.’ollege. 'I'he most striking and valuable })art of 
‘Trfe collection li^the birds. Tlicst* are in a slate of perfect pre¬ 
servation, anti arc so put up as t(; be ca})able of any arrange¬ 
ment the Professor ol‘ natural histt)ry may choose to adopt, and 
besides, are admirably fitted for tlie purpose tif study. IVheu 
added to the jiresent collection in the Museum, it will form a 
most interesting anti sjilentlid disjilav of fully ,'3000 sjiecimens. 

A very beautiful collection of upwards ol' 800 eggs, accufatdy 
named, adds to the value of this department ol' the Museum, 
'^rhe cabinet of Insects contains ujiwards ol' 12,000 specimens, 
all in the highest jireservation. To these diere has just been 
added 1500 specimens of splendid and rare insects I'l om the 
Jirazils. The colleetion of shells amount-s to nearly 4000 s])e- 
cimens, arranged and named according to the system of lai 
March. Along with this part of the cabinet of Dufresne is a ^ 
valuable series of i'ossil shells, and a numertais collection of 
echini, asteria', and corallia. 


28. Curious Jact respecting’ the Szoallow .—Caiitain ('arr»i-» 
chad, an injelligent and active, oliservcr, mentions to us the 
following fact respecting the natural history of the swallow. 
Swaljpws are birds of passage at the southern extremity of 
Africa, as well as in Europe. They return to the Cape of 
Good Hope in the month of September, and (juit it again 
i^ March and April, (hiptain Carmicliacl hajipening to be 
stationed for some time at the eastern extremity ij^f the colony,* 
a pair of these (Hirundo capcnsls) •s-iwm after their ar¬ 

rival built their nest on the outside of the house wherein be 
Ipdgeil, fixing it against the angle formed by the wtdl w'itlf the 
board which supjiorted the caves. The whole of this'nest ^as ' 
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c-dvori'cl ill, and it was Inrni'^lu'd wiili a long nock or paiisagc, 
through wlholi tho liiyds tutored iirwl ciuno out. It ro.scnililcd 
a longitudinal soolion ol’a I'loronoe oil flask. This no^t having 
iallL'ii down allor tho young birds had quiitod it, tho .same jiair, 
as ho i.s dispo.soti Id h.eliovo, liuilt again tin tho old I’oiindation in 
the month ol' Fobruarv f’olltiwing; but ho remarked on this oc¬ 
casion an improvemont in tho con.slruclion of it, whieh can hard¬ 
ly be referred to the diclatosVif more instinct. In building the 
first, the birds M ere salisflet! ijitli a single opening, hut this oiu- 
was furnished ivith an opening at each side; a^l on watcliing 
their motions, he ohservetl that they invariably entered at one 
side, and came out at the other. One objeclt,obtained by tfiis 
improvement, wais sa\ing themselves the trouble ol' turning in 
the nest, and thus avoiding any derangement of its interior eco¬ 
nomy. But the chiel object ajipeared to be, to laeiiilate 
their escajie from the attacks of serpents, which harliour in tlu* 
riKil's of thatched houses, or crawl up along the walls, and not 
• unlVeuuentlv de\our both llu- ino'.lic;’ and her \oung. 


529. in y.covcrij o/‘ // uninu, Skirl. III f'ii‘ Mtiiif fiinunt'im, on thnl 
■ichirli ('unta't)i.'i rditn'inn of Klcpltitttl.s, Jiltmorrr'r —Some 
years ago Admiral Cochrane prc^'enlcd lo tlie Drilish ^Museum 
a human skeleton, incased in a very eomp.ict alluvial aggrega¬ 
tion of Ciiral and other similar matters. 'I'his curious spetlmeii 
was at lirst consitlercd as a true Sccondar’, Imicslone, and :herc- 
fore as affording; evidence lliat l!ie Imm;:!! sjiecics h id hciai call¬ 
ed into existence fhu’ing the forma.tion of the .'Secondary stiaSa. 
Geologists pointed out the inaccuracy of this opinion, and proved 
4-hat the Inclosing mass was not a portion ol'the older .strata of the 
crust of the iiarlli, hut mere].',' fi portion of one^if 'hi/se calca¬ 
reous ionnalions daily taking jilace on the shores c<f tlie Wes! 
India islands. 'It is well known t(» geologists, that siwera! ex- 
tensive tracts lu Germany are covered with a dee]) depo.siL ol 
calcareous tufla, wliich contains 1‘ossil remains ol’the mastodoii- 
tfin, megatherium, Irish elk, (Alci giganlca, Blum.), and •!e- 
phant (Klcfilias priniigeni), and other colossal animals, which arc 
now considered as extinct. In this very aneient alluvial forma- 
* tion, human skulls have been di.scovered ; and if the .statements 
giP.'en 'in regard to this interesting discovery, at Meissen in Sa¬ 
xony, be correct, we ba\e obtained a jiroof of the co-existence ol 
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tlic human racf, wkJi tlu« «rlnantic mefratlu?ria, oiks, and ele¬ 
phants. , • ^ 

30. TlWrr.v of lIiid.\on''.s liqtj ,—.Mr :Vlac nab iulhnns us, that 
in Hudson’.s Ihiy there are three \arleties ol‘ the speeies, (Ikslin- 
guished by tJie sl/e ol' their skins, arid colour i>i‘ the I'ur. In two 
kinds the colours of the ])elt are alike, tbi greatest number are 
grey, interspersed with black hairs, ]»arllcidarly ab(*ul the u})per 
part ol’ the bind legs; a few' of oolh sizes are found bd.iek, and 
some oi a dingey-white ; the large 1 are always in woodv regions, 
seldom seen numbers togelher; sevn is the jjreatc'sl assernblaae 
ever seen a.l one tinu* The small sized aie fouiul in the pla'ms 
and boundless pr:iiiie.> wbei-e the bullidoes rt'sori: there tliey are 
numerous, and ari' ol'tt'U seen in dozens, annoviiijr ami feediim 
on these animals. 'I'hese mw it i hange to a w lute- colour in w inter. 
Tile third an- of a beautiful white, like the aictic fo.\, the 
fur being much longer, ihiekei-, and more laluabJe ; they 
are never found but in sterik- and desei't reg!<;ns, wliere the so¬ 
litary I’’s{pnmaux ranges the dre;’.r\ waste. ^ 


IIOT-.W. 

31. lied StiOic found !o he jirodured h^ . Fnn^-ue, of the 
HUS Vredo. —Mr Fra.ncis Bauer, w'l;os(‘ (h'xlerity in the use ol' 
the nmroscojK'is wdl known, has puMislu'd in the Clua/icrhj 
Journal^ N'‘ xiv. ]). ililil. a sen ■>. ol n;icri,T.copieal observations 
on the red snow i’oiind in Baflin’s Ba\ h', C'.iutain ]{oss. He 
has ])ut it beyond a doubt, that llie colouring j.'articles consist oJ' 
a iiew' species of IJrcdo, wliicb !.';rou's inion the snow, and to w Inch 
hi' has given the ajijirounaie nanieol Frido n'rra'is. Hi* iiaind* 
the real dian^'tcr of an indiviuu:;! iidl-grown globule of this fun¬ 
gus to be the one thonnand Fw hnndrvdih jturi of on \uvh,. Mence, 
in pr'lci^to co'.cr a. .single sipiare Inili, /leo viUf'nm Jive hundred 
and si.et// thousand oi’ these are necessary . 


• IV. GEMCKAf. SCIENCE. 

32. DeUmatiu"' Mud in South Jmeriea. —l)(«i (’arlo.s del 
Pozo has di.sco\ered in the Llanos of IMonai, at the I'ollom ijf 
the Quebrada de Moroturo a stratum of claye\ eartl^, which 
itiflanies spontaneoudv'''lier. sliglitly moistened, and exjiosed for 
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a long; time to the rays of the trojiicjil sum The detonation of 
tliis muddy substance Ja very violent. Jt is of a black colour, 
soils the fingers, and emits a strong smell ol’ .sulj)hur,—Hum¬ 
boldt’s Pcrswial Narrative^ vol, iv. p. 253. Note. 

• 

33. Meteoric Pkcnovicnmt called the lAmtern u)f Mnracay- 
bo. —This luminous j)henomenon is seen every night on a moun¬ 
tainous and uninhabited spot on the borders of the river (’aui- 
tumbo, near its junction willi the Siilia. Teing nearly in the 
meridian of the oj)ening of tin l^ake of IVlaracaybo, na\igators 
are guided by it as by a Vighthou.se. This lighl/is dislingiiish- 
ed at a greater di.'<tanc(' than 40 leagues. Some have as( ii|)ed 
it to the effects of a thunder-storm, or of elech'ieal explosions, 
Avhich might take place daily in a jiass in the mountiiins; while 
others ])retend that it is an air-volcano. M. Talacios ohservetl 
it I’or Iw’t) vi'ars at IVIerida. ITvdi'ogen gas is disengaged IVom 
the ‘i'round in the same district : this gas is constantIv acenmn- 
lated in the upper part of the cavern Del Serrito dc Mnnai^ 
wlu^e it is generally set on fire to surprise travellers.—See II um- 
boklt’s Pcfftmal jSJ a native, vol. iv. }). 251. 

34. Jlut Spriu^H of La Trhichcra. —'I'lu' hot .springs ol' lai 
Trinchcra arc sltiit-ited tlu ee leagues I'rom Valencia, and 1‘orm a 
rivulet, which, in seasons of the gi-catest drought, is two fi-cL 
deep and eighteen feet wide. Thih- tcmj)erature i.s J)0.3 centi¬ 
grade, fn)m which it aj)])eai’.s that tliey are the hottest in the 
world, excepting only those of Urijino in Japan, which are as- 
Rirtcd to be pure water at the temperature ol 100®. Tggs 
])lunged in the Trinchcra springs were boiled in foin- minutes. 
At the distance of forty feet from them, other springs are found 
entirely cold. I'lie hot and 'the cold streams i*an parallel to 
each t)ther; and the natives obtain baths of any given tempera¬ 
ture, by digging a hole between the two currents.—/d. 

35. Excavations Ants at Valencia. —M. Humboldt in¬ 
forms us, that ants abound to such a degree near Valencia, t\jat 
their excavations resemble subterraneous canals, which arc filled 
with water in the time of the rains, and become very dangerous 
,to the buildings. 

30. liot/lc throK'n ouf^froin the Alexander.—~OnQ of' the botUes 
thrown..out from the Alexander, (f)nc of the ships lately sent 
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under ("aptain lloss to the A retie Re^ioiiv;), on the 24th of May 
1818, in riortli Jat. and west loiig. 44" 36% was picked 

up on the Island of Rartragli, in the ]hiy of Killala, on the coast 
<>f Ireland, on the 17th of March 1819, having floated across 
the Atlantic ,p,t the rate of about four miles a day, by the in¬ 
fluence, no doubt, of one of the deflected Inanches of the Gulf 
Stream.—See (Quarterly Beview^ N" xli. p. 255. * 

37. Atmospherical or Meteoric Dust .—TVofessor Ilaflnesque 
of N(‘w York, in a jiaper on atm-, -pheric dust, maintains, that 
an iinpereept^ole dust falts at all limes (rom tlie atinosj)here, 
(ird that lie has seen it on Mount /Ktna, on the Alps, on the 
Alleghany and ^atskill Mountains in America, and also on the 
Ocean. This is the same dust which accnimilates in our a])art- 
ments, and renders itself jieculiarly visible in the beams of the 
sun. He has found it to aecumulate at the rate of from one- 
fourth ol’ an inch to one inch in a year, but in such a fleecy 
slate, that it c*ouId be com])ressed to one-third of its Jieight. 
Hence, he takes the average of the yearly deposit at about one* 
.'.ixth ol’aii inch .—American Journal of Science., N" iv. }). 397. 


38. NicqjacJc Cave^ in loliic/i a Hirer has its origin .—This 
singular (“ave, which has been only recently described by the 
Reverend H. Cornelius, is situated in the Cherokee country, at 
.\icojack, the N.W. angle in the map of Georgia. It is 20 
miles S.IV. of the laiok-out Mountains, and half a mile from 
the south bank t)f the 'J’enessee River. It is situated iir tJie 
Racoon Mountain, which here fronts to the north-east. The 
mouth of the cave, which is about 160 feet wide, and 50 feet 
high, is in a precijiice formed^of immense layci’s of hori/onlal 
limestone. I^ roof* is formed by'.a solid and regular layer of 
limestone, having no sujiporl but the sides of t^ic cave, and as 
le»*el lis tlic floor of a house. I'his cave is traversed by a stream 
of cool and limpid water, which is 6 feet deep and 60 feet wide 
at the mouth of the cave. A few years ago, Colonel .lames 
Ore flillowed tlie course of it up the cave for three miles in a 
curve, but was sto])]X*d by a fall of water. The flest direction 
of the cave was S.W., tlien S., and then S.K. by S. (ireat, 
(juantities of nitre are hmnd in this cave. ]\Ir Corneliuii I'oinul 
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100 human skulls in the cave in the space of twenty feet square. 
—Az. N" iv. p. .m . ' • 

C9. Ni'ii'- Wci^'Iifs iimlJ\h’as‘uri ,t. — The il»llo\\ infj' iu)le contains 
the suhstance t)f the re})ort <)!' the I'onnnissioners aj)p()inte(l by 
the Prince I{e^:ent for consicleriiiG; the suhiect of'\vci<jhts and 


measures. ^ 

1. With 1 ‘i‘spect to the aetuiil magnitude of the standards of 
len^Tth, tlie Connnissioners an- of opinion tlial there is no sufll- 
clcnt reason for altering- tlu)se p^enerallv einploye||?, as “ there 
is no practical advantage In liii\ing a quantity commensurable 
to anv original quantity exi'-ting, (»r which ina\^be imagined tu 
exist, in nature, excej^t as aff’ordlug some little t'ucourageinent to 
its connnon adoption bv ra ighliouring nations." 

2. “ The snb-division^ <*!’ weights ;iinl measures at ])resenl 
(‘inployi'd in this country, a])pear to bi' far more (oinenlent foi' 
j)ractical ]mr])()ses than the decimal scak'" “ 'I'lu* power of 
<‘xj)ressing a third, a fourth, and a sixth of a foot in Inches, 
without a fraction, is ;i peculiar acUantage in the duodecimal 
scale; and liir the- o])erations of weighing, and of measuring ca¬ 
pacities, the continual division by U<-'o renders it ]>racticable to 
make up any given quantity with the smallest ])ossil)le number 
of weights ajid nu'asures, and is far ])reti'ral)le in tliis resp<x‘t to 
any decimal scahx" The (lonmiissioners therefore recommend, 
that “ all the nuiltljiles and subdivl.sifins ol‘ the standard to be 
adoj^d .shoidd retain tlie same relative proportions to each other, 
as arc at ])resenl in general use.’' 

That the .standard yard should be that employed by (jcneral 
'Roy in the measurement of a. base on Hounslow' Heatli, as a 
foundation of the great trigono'nctricai survpy. *- 

i*. 'Fhat in case this standard should be lost or imjiaired, it 
shall be declared, that the lengtli of a pendulum vibratilTg se¬ 
conds of‘inean solar time in Loiulon, on the level of the sea, and 


in a xacuum, is Inches of the standard scale, and that 

the length of the li'rench metre, as the 10 millionth part of the 
tpiadr.intal iwr of the meridian, has been found e(jual to 
IucIks. 



trov, or ISOO grain 
1;) cubic Inches of 


s, siioultl be declared 
distilled water at tlt^ 
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tumperatiiiv tji /)()', and lliat one ])()uiul av()inlu]i()ls must con¬ 
tain 7000 of llicsc* J^rair^:. • 

(>. 1 hat tile standard ale atid e(»rn ^’allon sliould contain exactly 
ten iHiunds a\oirdn]H)ls of distilled water, at 6ti" ol’Falirenheit, 
Itelno- lu'arly <,'(jual to (.‘2 eidiie inches, and a^jirei'nm' with the 
standard pint in tlu' laxeluajiier, which is fiaind to contain ex¬ 
actly i20 ounces of wati'r. 'fhe cnsloniarv ale ^allftn contains 
-‘28^2 (ail)ic inches, and the A\ inclu stcr corn gallon JiOO, or, ac¬ 
cording’to other statutes, ^27^2' Cithv inches ; so diat no incon- 
\enience can possibly he (t'lt Ironi the.introdnction of a new j^al- 
lon ol 127 iM inches—'Fhe (‘onnnissioncTs h^i\e not tleeiiled up¬ 
on the j)i o])rlely *oj ahohshini>’entirelv the use of the wine gal¬ 
lon. 


rile rejiovt, of wliiih the pri'ceding is a lirief abstract, was 
signed, on the i21th June 1819, by Sir Josojih llanlvs, Bart., 
Sir (jt'orge (^lerh, Ihtrt., Mr 1). (iilbert, J)r AVollaston, J)r 
Young, and (’ajitain Katc’r; and we ha\e no doubt that it.s 
conclusions will be gratefiiliv adopted by Parliament, and by^ 
the country at large. To the Bi-])ort is annexer! a xery able 
and interesting Appendix, drawn up by Dr 'riioinas Young. 


40. Prejmratnm of Opium in India .—In tJie article on the 
proparytion of opium, fiublished in this Number, the author was 
not aw are of the changi*s which had been adofited in the inanu- 
factiire ol’it afti'r the year 1799. when, under the government 
of ]\lar(|uis Wellesley, the ])lan of having it })rocured by agen¬ 
cy, under tlie charge* of a civil servant, was introduced. All the 
abuses tlial had prevailed in the jircjiaralion of the drug, adul¬ 
teration, fallacious envelopes ol' the r*al<es, short weight, ive. 
were at that pji lod al^lislied, and, I ver since, the utmost cave has 
been taken, that the opium put up at the Company's sales shall 
he in the*utmost state of juiritv, that the envelojies shall be ol 
the diu* degree ofthiekiiess, and the drug of the proper consist¬ 
ence. Dr .Tolin Fleming, IM. P. then President of the Medical 
Board at ('alciitta, had the merit of having fcjrnied and r('com- 
mendefl this jilan of providing the opium, and, on bis return to 
England in ItSOo, he received on this aeeoiml a remuneration 
from the Honourable Court of Din’et«)rs, of Sicca rupees ^0,000, 
oi*L.rj250 Sterling. * 
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Anr. XXXIX .uf Patents j^ranted in Scotland since 
im Mmf 1S19. 

10. XO.) oiiN Smith of Umiumdsey, in ihc county of Surrey, 
W'ood-nuTcliant, for “ Iniprovenienls in making f«rms or axle- 
trees for coaelies, t:arls, waggons, aiul all other descriptions of 
carriages.” Sealed al J'^dinhiygh, 21st May 1819. 

11. To William liuxnv, of the town of ('amden, in ihe 
county of Middlesex, malheniatlcal inslruinent maker, for his in¬ 
vention of “ certain machisiery for hiY.'aking and })re])aring flax 
and hemp.” Sealed^at Edinhurgh 21st INIay 1819- 

12. To Eatti’.x Smith and Hcon M.vcmouis \x, both of 
lloscrea, in th(‘ coimly of Ti[)peraray in Ireland, distillers, for 
their invention of improvements in the construction “ or forma¬ 
tion of stills, boilers or evajiorators, to be healed by steam.” 
Sealed at Edinburgh 21st June 1819- 

18. To Hlniiv Stuhhs of St James' Street, in the parish of 
St James, and county of Middlesex, bhnd-niamifacturcr, for his 
invention “ of a moveable heel for boots, shoes, and other ]mr- 
poses.” Sealed at Edinburgh 21st dune 1819- 

14. To Alexander Hadden of Aberdeen in Scotland, for 
an imjiroved manufacture for carpeting-” Sealed at Edin¬ 
burgh 21st June 1819. 

1^. 4\) IViLLiAM Ri;tt of Shacklewcll, in the county of 
^ -Middlesex, jirinter and slereotyjie founder, liir his invention of 
“ certain iinjirovements on printing machines.” Sealed at Edin¬ 
burgh 29th duly 1819. 

* 1(). To John Chancellor of Sackville Street, Dublin, 

watchmaker, llir his invention of’ “ an instrumeiV for turning 
the leaves ol' music-books in a. sim])le and effective manner, 
with or without ])edai-work attached.” Sealed at Eifmburgh 
80th August 1819. 

17. TolViLLitM lintrNTON of Birmingham, in the county of 
W'lU'wic.k, engineer, for his invention of “ certain imjirovcmenTs 
'in sleam-engiims, by which a saving in the consumption of’ fuel 
is effected, ant" combustion of smoke is more completely itt- 
tained.” Seal ^^t Edinburgh lllh Scjitember 1819. 


/'. ?•>///, Privlcr. 
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B 


Mr, on prime luinibers, tfi. 

liaj/in'x Boil, .sinyiilar optica] illu.sion .seen in, 202.—account ofl tlie 
expedition to, 1.00. 

liatittcy, I ’ol dr, inundation of the, 187. 

Ba/d, Mr, on the temperature of air and of water in the coal-nnnc.s 
of (5veat Bribiin, I.'Jf.—on t!u* .skeleton of a whale diseover^'d in 


Scotland, .'f.O.’J--—on co.^1 fields, 40,0. 

Borlov', Mr, h>i diseo\cries in magnetism, .S44. 

Boriholiinix, Lraxmux, his di.'.eov ei ies re.speeting double refr.iction, 

•291. • 


Bari/xh'onfinnifc, a new mineral, notice re.speeting it, 080. 

Braiifdi/, Col. on the diurnal v ariation of the needle, lO.'J. 

Baincr, fo.s.sil remains of* Ibundin Perthshire luul Berwickshire, 17 ^. 

Bnisrol, progres.s of botany in, 

Jicrzchux, M. on some eomjjounds which’depend on very we{j,k af¬ 
finities, ().8, • 

Biol, M, on the length of the seconds pendulum at Un.st, 77.--on 
the magnetic {jualities of mica, 20(}.—on the production of light, 
by breaking glass-balls filled with oxygen, 20*]. “ 


voT, r. ncTonFR 1819 
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Black-had miiujs, a».vouiil oi', IJO. 

Boiainf, prfij’rcs'ii (>!', in Beni;iil, 

Brazil, notice ol' seicntilic travellers iii, ‘JIS. 
in, .'Jfiy. 


>■ » 

.>.‘57.—Swaiii-son’s travels 


Bi'C^vd's ehrononicter for reckoning iiiiniiU' parts of a second, .SS*?. 

Breivstvr, i)r, on a m-w optie.il ])id])erty oi' apophyllitc, 1.^—on the 
structure and rofractix c ]iOAvei- of the coats and Immours of the 
human eye, — on a sin^ul.ir o])tical jiropevty of tabaslicer, 147- 
—on a rernark'ablc afiection of the retina, i.kS’.'i.—on the phos¬ 
phorescence of uiiuerals, ;iS3.—on the j)}'ro-eJeetricity of Xadel- 
steiii, , 


t’ 

f j, 

Cahrwiofor, ])r Hare's, 11 4. 

Caltou Hill, q’co^nosticiil dc'scription ot, S5f). 

Cape af Goad IJopv, ^eo^nosy of, L’S.'f 
Carnceax, destruction of, by an cartlujuakc, iiTii 

Cai 'viivhaet, ('.aptaiji, on a sinj^ular fact respecting tlic Cape swallov?, 
4 ^ 1 . 

Cafalo<ivc <jf thirty-six ])rincipal fixed stars, S'21. 

Chromate o/'l,eiii'l, piiuiiti\(‘ form of, 4‘.^0. 

Chronometer, new, for reckoning fractional parts of a second, 323, 
C'iiDiahar. jiriniitive form of, 420. 

Cirde, repeating, Iflf). 

Coal-fieldx, account of, 40f). 

Coal-mines ot* Great liritain, temperature of air and water in, I.34, 
Colhy, ('a])tain, on a singular inst.'ince of rei‘r:;ction, 41 1. 

Comet of ISIS, first, IJlf).—second, ib.—third, 200.—account of a re¬ 
markable one, which has returned 5 times, ‘’fjO.—of 181.0, first, 
401.—.second, 410. 

Compoundx, examination of some, which depend on very weak affi¬ 
nities, f).3. 

Congo, wliirlpool.s of the river, 2lP. 

Cop'/da;, pliysical distribution of, 315. 

C^'.pper, blue, of Che.s.sy, 41 p. 

Corneliux, Mr, on an insect which (h;stroys horses, 381- 
CoTv, singidju* fact respecting the, 407. 

Crysiallography, new systems of, 211. 

Cuticle, structure of, 213.—colour of, ib. 


D 

Dead Sea, analysis of the water of, 417- 

Deaf a.nd Blind, notice concerning a boy born, 171. 

Ddphine, a new vegetable alkali,'418. 

Dcndcra, temple at, S(). 

Detonating mud, account of, 42.3. 

Diatndud mitw at Parwia, 4.9. 

l^mble refraction of light, history of, 28.9- 

Dufresnj s collection of natural history, 421. 

and l\id's experiments on heat, 210—on specific heat, 405- 
■iMfst meteoric, shoVers of, 2.3.3. 
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0 

Earth, form and structure of, lyS. • 

Earilnjmikc which destroyed the ('araecas, 

Edinburgh, neishhourhood ol‘, account of its Kcomiosv. 3j i. 
Ellectrical fisJi, y()0‘. 

Ej'pcdifiuin to the North Pole, J30.—overland from Hudson's Bay 
to tlie Arctic Ocean, 215. 

Eye, human, structure of, 42. • 

Y' 

Finnasr^ experiments on the tn'ignetizing influence of the violet 
rays, 2 M. 

Fish, eI(Ttricalj 20f) * ’ 

Flvmifig, l)i, on the arctic and sku.i gulls, fi7- 
/Vog.v, on the'l-espiration of, 21 f. 

Fiihni)irifi)i<i .silver and mercury, singular fact respecting, 417- 
Fi//i-, Dr, on the quantity of .salim- Hotter in the water of the North 
Polar Seas, |G{).—<»ii the ])lants ’v^hieii yield iodine, 254. 


Cl 


(Talvnn 'n' pile, account of a new one, .338 
(ir/wgcv and .Fumna, sources of, 127- 
(ia,s /it'c, .■iceoiml «d‘, .‘I.'jO. 

Ga.s I(H)ij), th'scnption of .‘i portable (Uie, .‘>73. 

(.hnf-Lussac's ;iua!ysi,s of the ^\;lte^ of llie Dead S’ea, 417-—on tiie 
gas (ire, Xc.le. 


Gibh.s, C'oIt»'U“!, on the influ('nc(‘ (»f light i.j)' uiagnets, 21'2, 

Gii\s;Tlr, Sir Clj.-vrles, on the tenq)or.iry residences of llie (Ireenland- 
ejs (luring t'ii'v inter season, and on the })opulation of North and 
Soutli (1 1 e(‘nl:ind, 1J 7. 

(lordtii;, Dr, on t!ie l.ninan eve, 42.—on tlie Iimnan cuticle, 213. 

--Mr D. de.scviption of Ins portable g.is lamp, 

Gniititc, geognostie.iJ relations of. 111.—.'ubtcnaiu'ons sounds 
rocks of, l i.'J. \ 

Gnivifif, experiinents shewing that it .icts eciually on light and heavy 


bodies, 202. 

Gri’ndiiiid, North :ir.d South, population of, 117- • 

Grf'c/ibutd. rx, tiu'ir't-'n'.])orary residences during the winter sea¬ 
son, 117 * 

account O'*, 

Ciw//.v,'’areiic .and sku.i, oliservations on, ,07- 


/ " 

llamUlot}, Dr Fr.anci'-, on toe di.unond mme of Panua,‘4p. 

Ilarc, Dr, on the ca.loriuiotor, ti l. 

IJarmotonH', on the stre.clure of, 7- • 

Jlcol, s])ecifie, relation between it and tlu' iveight ot*theat(mis of bo¬ 
dies, ‘H,). 

Ifcro)! dc I’d/.- i'av.vf, on inincral wealtli, 211. ^ 

t ffrr.schcJ, Mr, on hyposulphurous acid, 8. i 

- W. 0)1 the distiuice o[‘tlie /ixe<i star,-, 201 » 
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Uihbcrt, Dr, iiotici* by, concernirifr David (lilljort Tate, a lad born 
deaf and blind, 171.—on the rocks of Shetland. 

Humboldt on the eartlnjiiaRe which destroyed^ the town of t’arac- 
ca.«, —on detonating nnid in. South Ahu'ric.i, kJo.—on tlie 

Lantern Tjf Maracatbo, -W t.—on tlic hot springs of La Trinche- 
ra, il). ^ 

Hunter, Mr, on an iinj)ro\(‘d self-acting j)innp. 71).^—on a iu'av re- 
tainiiig syphon, ‘201. 

Ih/^romdcr, n!w, made oi' the internal membrane (»f the Arundo 
jdiragmites, .'J'J.—aciaumt tif an*im})roved, llts. 

Ili/posulphite (>{' lime, 11.—ol’ potash, If).—of sfida, ib.—of ammo¬ 
nia, ib.—of baryta, L'f'.— of strinitia, ib.—of m:)gnesia, ‘Jl.—of 
alumina, ib.—of iron, ‘Jo.—of i'op])er, ib.—of /.ine. 21-ol'man¬ 
ganese, ‘if.—(‘f tin, i!>.—(if lead ib—(»! s.l\(’r, — of potash and 

eilver, tij. —ol’ lTlelCln^ , 2S.^—of soda and siKer. —ol" amnuinia 
and silvM'r, ib.—ol' lime and silver, -of strontiaand siher. tOO. 
of lead and siUer, ib. 

Hifposulpluirie acid, 200. 

IJpposulpburuiis acid, 8. 

1 .1 

Jamciwi, Professor, (oi tlie gcoguostic.al relations of granite, (piartz- 
rock, and red .sandstone, lOf).—on tlu' black-lead or graphite of 
Horrodale, of Ayrshire, and of (Ihaistiathfarrar, —on .secon¬ 

dary greenstone and waeke, l.”S.—on \'eins which connect mine¬ 
ral beds, 1 ti.—on trap veins, l.t,";.—on the geognosy of the Cape 
of flood Hope, 2o,'3.—on the gcogno.sy of the neighbourhood of 
Edinburgh, .S.)2. 

Jan Mayen, isl.'ind of, it.s appearanee and prodiietions, 121. ^ 

Insect, account of a poisemous one that destroy.s luii.scs, .'ISl. 

Instruments, w'ind, Poissorfs researeht's on. ‘20L 

Inundations of the Val dc Ragnes, 187- 

Iodine, plants which yield, 2.74. 
y^'ron, meteorie, masses of, lists of, 2.'J2. 

Jumna and flanges, sources of, 127- 

K 

l^aier. Captain, verification by. of tlie Ihtitudc .r Arburj’^flill, 200. 

C 

r. 

Jm Grange's the<iry <,)f irctetu-ic stones, 2‘22. 

Lamp Clas, dcscri})tinn of a )>ortablc one, 373. 

Lampadius on metallurgy, 212. 

Lantern of Maracaybo, 424. 

l^pis lazul'i, geognostical sitiinlion of, 41.9. 

La Place on tlie form And structure of the Eai'th, 198. 

Varch-hark, ii.se ftl\ in tanning leather, .115. 

Lassaigne. and Fencttellc on a new' v egetable alkali, 418, 

Lidingslone, Dr, on an improved hygrometer, I id. 

Libratjpif ofkthc moon, ipS. 
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Li^ht, inHiienci* of, in tin; tk velopi'njcnt of lujigncitism, iJ.py.—history 
of tlic ))oli)rination an^ double rofractioTi of, y8J>. 

Lizard, live one found in a seam of eoal, 

'M 

* Mmd'nUorh, Dr, on the eoloiinn<r of abates, 

ISIagiicsia al/xf, analysis oi’, 2‘t.S.—snbsul})hate and .snbnuiriale of, ‘252 
Magnetic observations made diiriiii^ tlie Arctic expedition, 208. 
Ma^iiviism of niiea, 20(1 « 

-neA\ (lisein erie.s respect,‘Jl k 

Mni(V()lsi.ti, formation ol’tlie Lake of. J87. 

Midih'rraucaii, positions of tliirty-fci v places in the, 822. 

Ma.vinii/iaii, IViiice, lii.s tra\els in lirazil. ^J40. 

Mi iininii, statue of, 11,0. * 

. Moiiiioitittni, account of tlie, 40. • 

Mt’lai/uriii/, Ean^jK'idins on, 2]*?. 

Mcicuric .sl(ni<‘\, list of tliose vhieli lia\e I’allen, d.own to 18ip, 223. 

ina|>iietic (pialities of, 20(1. 
l\Iii roftt(‘/r>x, asbestos fibres recoiurnended for, 202 
Mh'roscoprs, sin<rle, a new method of niakinj^ them of |rla.ss, 82. 
Mineralu^u'cd Society of Dn'sden, 211 
Mincralx, pliosphoreseence of, 38.'J 
Moon, libration of, IflS. 

Marri/x, Mr, new revohinf; stc:mi-en_£;ine, .‘148 « 

Mitric/ii/ii’x exj)cnnients on t'le mai»iu tisiii^ in/hience of the violet 
rays, 2.‘\<h 

Mud, detonatio”-, aeeoiint of, 12.'>. 

Miiiiniiii-pilx, .2fi. 

Murrai/, Mr, on the eoiir.sc of tlie .Nifi'er, and on the interior of Afri¬ 
ca, *(1.3. 

Mifxira/ .sounds from pfranib* rocks, 4i.'>. 

\ 

Kadchtciu, pyro-electricity of- 20.'). —difference between Jiadelstcin * 
anti mesotype, 2()(). 

Snvfictd top, de.scription of. as ronstriu'ted by Mr I’rou^lUon, 105. 
SviU, Mr. tn-oofs by, that the beaver was formerly a native tif Scot¬ 
land, 177 . ^ 

i\igcr, course pf, ]6i.^ 


Opium, prep.iration of in (ireat Britain, 25S.— 
Optical illusion seen in Baffin’s Bay, 20‘2. 
^•,Drrcri/, account of a new om, j/O. 
y^rpgcnatcd water, properti(*s m) 20S. 


fn India, t27- 


r 


Panna, description of tlie diamond mine of, if). 

Pafeu/x, list of in Scotland, 2If), and 428. , 

Pelletier and Caveutou on anew vcfretablc alkali, 210. 

Pendulum, xecondx, comparison between the length ofj as<lc^ermified 
by Mr Wliitehur.st and C’aptain Katcr, 75.—on the length of, ob- • 
served ;it Dn.st, 77 ■ ** 
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Pendulum, on the length of, S25. 

Phosphorescence ot‘ the Mediternmean, miiierah, account of 

the, .‘hSy. • 

Plajifmr, Professor, on the slide of,Alpnneh,*193.—witnesses the ex¬ 
periments of Morichini on the magnetising influence of the violet 
rays, ‘J-fl. 

Poisson s researches on wind instruments, 204.—on tlie libration of 
the moon, lf)S. 

Poliirisitiion ^f ligllt, history of, 28 y. 

Potash found in sea-water, 'H7*' 

Prime numbers, tlemonslration of a tliet»re)n relating to, 4(i. 

Prizes adjudged, 218. * 

Pump, descrij)tion of an imj)ro\’cd seli’-acting, 7.0- 

Purpuric acid, ‘iOp. 

Pyramid, great, reeeift discoveries respecting, 88. 

Pyro-clectricUij ol'Tourmaline, 20.5.—of Nadelstein, ib. 

Q 

Quarlz-riK'k, geognostical relations oi', ll.S. 41 y. 


I{ 

Rqjtnesipte on meteoric dust, 4J.5. 

Rainbaw, Dr Walt’s theory of, 203. 

Red Rands/one, geognostical relatioii.s of, 115. 

Refraction, ease of umisiiai, H J. 

-double, In.'^tory ol‘, ‘..iSy. 

Repeating circle, 1.9.0. 

Ridol/i's experiments on the inrignelising imluenee I'f the violet 
ray.s, 2 Kt 

Robertson, Dr, on the tidt's the ^I(‘;.ileri ioeaii, 236.—?;n th^ Iiniii 
nous appearance of its water-', 2;;7. 

Ross, Captain, aecfiunt of iii.', ('sped’t\»’.i lo li;illin’s l?av, 1.50. 

Royal Society of Edinburgh, }}^)eee(lillg^ ol’, (.Ol. and -lot. 

‘‘ Rumker, Mr. on the longitude .u.d lalitii'k' oi’ X'alelta, 2S(/.~on the 
po.sition of thirty-lbnr ]>liie{‘.s in the .MedilmTanean, .‘,22.—his cal¬ 
culation of the orbit of the eouK't of IS JO, li)2. 

Russel, Professor, on a singular afleetion of vNion, 271. 

. *S 

Sail mines of Villiozka, 41 f;. 

Sap, motion (jf, yi \egctahles, 2(Or « 

Scoresby, Mr,oiitlu* sszeof the (b'ecid.ind wb.'ile or li.ihcnn myr!ti''’etus, 
8.3.—his narrative of an ('xeur.sio^i uj'on the islaiid of Jan Mayen, 
containing some aeeount oJ’ its apjH-'aranee end jiroduetion-', J2 
—on the efleet, ol‘the sea at great deptlis in augriumting tl'c sf - 
cilie gravity of wood.-,, dli.'l.—^liismethod <.f travelling to the Aietie 
regions, -id^S. 

Sea water from the Arctic regions, (juantity of saline matter in, ibO. 

•Shetland, account of the rocks oi* 2<K>. 

Swright,^^Mr, on a new method of making single mieroscope.s of 
‘glass, 8t. 
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s/cull of a (iivek rompufed ith that of a^'aiinibal. Si la 
Skulls, human, fossil ojics found in Germany, l-SSi. 
Suojr, red, found t(» be a fungus, 4~li. 

Sound, velocity of, ‘iO.'J. 

Specific heat, new discoveries rcspi-cting, 41 ii. 

'Sphinx in T-gypI, recent tliscoveries concerning, 88. 
Springs, hot, of 'I'nnchera, 4^4. 

Stars, fixed distance of, ‘JOI. ^ 

Stars, fixed, catalogue of thirty-six ju'incipal onc.s, 321- 
Steam engine, account of a new re\ 4 >!\ing one, 348. 
Stri/chnine, a new vegctiblc alkali, Siiv/. 

Sulphate of potash, structure ol, b- • 
jS'a/wC/ V galvanic ex])crinient in 17b7, 414. ^ 

‘Sirainsou, Mr, sl^'tch of his journey in Brazil, SbQ. 
Stvalloir. singular l;icl n-spi-ctmg tlie, 4‘JI. 

Siijdtun, new retaining, '-!04. 


'I' 

Tahasheer, singular optical property of, 147. 

Tate, David Gilbert, a bo\ born deaf and blind, notice concern¬ 
ing, 171. 

Tliehes, excursion to, with an account of the antiquities recently* 
di.scovered in, .3.3. 

Thcnanl, M. on owgenated water, 208. 

'rales ol'llu' Mediterranean, 2,'>b. 

'J'ou<>h, Hevereiul (i. on a iu‘W orrerv, 410. 

'r<)ur}iiaHiu\, pyro-electricit V of, 205. 

7V<7/7/, J[)r. on a new niuuM'al called Bary.strontianite, .380. 

Trap-\K'\\\<, descri])tion of. 145. 

Trinchera, hot springs of, 421. 

'Troushlon, Mr, on the li'iigtli ol the .seconds pendulum, as detemiin- 
ed by Mr Whilchur.st and Captain Kater, 7.5.—nautical toj), de- 
scrijition of, 105. 

Tytler, Mr Fr.iscr notice ol’, respecting the journey of Mr J. B. 
Fra.scr to the sources of the .Imnna and the Ganges, 127- 


Valetta, position of, determines ji^O. 

/’<7rirtO’o??,*diurtialj of the needle, and 40,3. 

--—- of the needle at din’ci’cnt jilaces, 207- 

Veins xvhich connect mineral bei^, 1 44-—trap-veins, 14.5. 
Vision, on a singular atfecti()n <^ 27 . 1 - 
Vahiftno, submarine, near Shetland, 212. 

W 


IVaekc, description of, 1.38. ■ 

Wallace, Professor, on the application of the indeterminate ^alysi* 
to the elimination of the unknown quantities from <rwo eqt^- 
flons, *9.—on the u.se of asl)c.stus fibres for micrometers, 302. 
Wallich, Dr, on tlie progres.s of botany in Bengal, 37t> • 
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coinpvosbion of, ;2()^. ' * 

ff'ater burner, account of the, .S j(J. 

Walts, Dr, his theory t)f the vainbo^C, 

Walls, Mr, observati(»ns of, oti Cajitain Kater's exp<*nnients on tin* 
length of the pendiiliun, 

Weights and mvasnres, new ones proposed, l-'-.if). 

Wernerian Sof^uii/, proceediii^s of, and 407- 
Whale, Greenland, remarks on the size of, S'k 
Whale, skelt'ton of, diseo\ered in .'Scotland, 

Whi)lfunds of the Congo, ‘JHi. ^ 

Wfulrninni, a new metal dise(»veied hy ’ ampadins, 41 (j 
Wollaslon, Dr, disey\ers potJ».'h in sea -vs^ter, 11“. 

Wolves of Hudson’s Ilav, 

Woor/.y, specific gravity of, incrca.scd by imiiier.sion ^t great tieptlis in 
tlie sea. 

>' 


Yofungs Mr, on the preparation t)f opium in Gri'/it Ib'itain, •J.oH. 

Yuh, Dr, on the distribution oi’ tin- eoniferic, -SJ6.—ori tJie use of 
jarch-b.'U'k in tJie banning of Ic.'itlier, :IIS. 


Z 

Zamhoms new galvanic jiile described, ^kS8.—his improvements, on 
the dry pile, 41 a. 

Zinc, carbonate of, 250. 
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